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Take the worry out of coverage
with XELPROS Xpress™

Delivers XELPROS™ directly to patients at a low set price

XELPROS IS THE FIRST AND ONLY BAK-FREE
FORMULATION OF LATANOPROST—DELIVERED Visit XelprosDelivered.com to learn more
WITH AN INNOVATIVE TECHNOLOGY'2

INDICATIONS AND USAGE
XELPROS™ (latanoprost ophthalmic emulsion) 0.005% is indicated for the reduction of elevated intraocular
pressure (IOP) in patients with open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS

XELPROS is contraindicated in patients with a known hypersensitivity to latanoprost, or any other ingredients
in this product.

Please see Important Safety Information on the back cover and brief summary of Full Prescribing Information inside.
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Brief Summary of Prescribing Information for XELPROS™
(latanoprost ophthalmic emulsion) 0.005%,
for topical ophthalmic use

XELPROS™ (latanoprost ophthalmic emulsion) 0.005%
See package insert for Full Prescribing Information.

INDICATIONS AND USAGE

XELPROS is indicated for the reduction of elevated
intraocular pressure (IOP) in patients with open-angle
glaucoma or ocular hypertension.

CONTRAINDICATIONS
Known hypersensitivity to latanoprost, or any other
ingredients in this product.

WARNINGS AND PRECAUTIONS

Pigmentation

XELPROS may cause changes to pigmented

tissues. The most frequently reported changes are
Increased pigmentation of the iris, periorbital tissue
(eyelid), and eyelashes. Pigmentation is expected to
increase as long as XELPROS is administered. After
discontinuation of XELPROS, iris pigmentation is
likely to be permanent. Patients who receive treatment
should be informed of the possibility of increased
pigmentation. The long-term effects of increased
pigmentation are not known.

Eyelash Changes

XELPROS may gradually change eyelashes and vellus
hair in the treated eye, including increased length,
thickness, pigmentation, and number of lashes. The
changes are usually reversible upon discontinuation
of treatment.

Intraocular Inflammation

XELPROS should be used with caution in patients with
a history of intraocular inflammation (iritis/uveitis) and
should generally not be used in patients with active
intraocular inflammation.

Macular Edema

XELPROS should be used with caution in aphakic
patients, in pseudophakic patients with a torn
posterior lens capsule, or in patients with known risk
factors for macular edema.

Herpetic Keratitis

XELPROS should be used with caution in patients
with a history of herpetic keratitis. XELPROS should
be avoided in cases of active herpes simplex keratitis
because inflammation may be exacerbated.

Bacterial Keratitis

There have been reports of bacterial keratitis
associated with the use of multiple-dose containers
of topical ophthalmic products.

Use with Contact Lenses

Contact lenses should be removed prior to
administration of XELPROS and may be reinserted
15 minutes following administration.

ADVERSE REACTIONS

Clinical Trials Experience

Because clinical trials are conducted under widely
varying conditions, adverse reaction rates observed
in the clinical studies of a drug cannot be directly
compared to rates in the clinical studies of another
drug and may not reflect the rates observed in
clinical practice.

Across multiple clinical trials conducted with

XELPROS, the most frequently reported ocular adverse
reactions were eye pain/stinging upon instillation and
ocular hyperemia, reported in 55% and 41% of patients
treated with XELPROS, respectively. Other adverse
reactions reported (incidence >5%) were conjunctival
hyperemia, eye discharge, growth of eyelashes,

and eyelash thickening. Less than 1% of patients
discontinued therapy because of intolerance to the

eye pain/stinging or to the ocular hyperemia.




DRUG INTERACTIONS

Precipitation may occur if drugs containing thimerosal
are used concomitantly with XELPROS. If such drugs
are used, they should be administered at least

5 minutes apart.

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category C

Reproduction studies have been performed in rats and
rabbits. In rabbits, an incidence of 4 of 16 dams had

no viable fetuses at a dose that was approximately

80 times the maximum human dose, and the highest

nonembryocidal dose in rabbits was approximately

15 times the maximum human dose. There are no

adequate and well-controlled studies in pregnant women.

XELPROS should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus.

Nursing Mothers

It is not known whether latanoprost or its metabolites
are excreted in human milk. Because many drugs are
excreted in human milk, caution should be exercised
when XELPROS is administered to a nursing woman.

Pediatric Use
Safety and effectiveness in pediatric patients have not
been established.

Geriatric Use
No overall differences in safety or effectiveness have
been observed between elderly and younger patients.

PATIENT COUNSELING INFORMATION

Potential for Pigmentation

Advise patients about the potential for increased brown
pigmentation of the iris, which may be permanent.
Patients should also be informed about the possibility
of eyelid skin darkening, which may be reversible after
discontinuation of XELPROS.

Potential for Eyelash Changes

Inform patients of the possibility of eyelash and vellus
hair changes in the treated eye during treatment with
XELPROS. These changes may result in a disparity
between eyes in length, thickness, pigmentation,
number of eyelashes or vellus hairs, and/or direction of
eyelash growth. Eyelash changes are usually reversible
upon discontinuation of treatment.

Handling the Container

Instruct patients to avoid allowing the tip of the
dispensing container to contact the eye or surrounding
structures because this could cause the tip to become
contaminated by common bacteria known to cause
ocular infections. Serious damage to the eye and
subsequent loss of vision may result from using
contaminated emulsions.

When to Seek Physician Advice

Advise patients that if they develop an intercurrent
ocular condition (eg, trauma or infection) or have ocular
surgery, or develop any ocular reactions, particularly
conjunctivitis and eyelid reactions, they should
immediately seek their physician’s advice concerning
the continued use of the multiple-dose container.

Use with Contact Lenses

Advise patients that contact lenses should be removed
prior to administration of the emulsion. Lenses may be
reinserted 15 minutes following administration

of XELPROS.

Use with Other Ophthalmic Drugs

Advise patients that if more than one topical
ophthalmic drug is being used, the drugs should be
administered at least 5 minutes apart.

Rx Only
Distributed by: Sun Pharmaceutical Industries, Inc.

Cranbury, NJ 08512
© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved. @

XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd. S
PM-US-XPS-0070 03/2019  OPHTHALMICS
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INDICATIONS AND USAGE

XELPROS™ (latanoprost ophthalmic emulsion)
0.005% is indicated for the reduction of elevated
intraocular pressure (IOP) in patients with open-angle
glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS

XELPROS is contraindicated in patients with a known
hypersensitivity to latanoprost, or any other ingredients
in this product.

WARNINGS AND PRECAUTIONS

Pigmentation: XELPROS may cause changes to
pigmented tissues. The most frequently reported
changes are increased pigmentation of the iris,
periorbital tissue (eyelid), and eyelashes. Pigmentation
Is expected to increase as long as XELPROS is
administered. After discontinuation of XELPRQOS, iris
pigmentation is likely to be permanent. Patients who
receive treatment should be informed of the possibility
of increased pigmentation. The long-term effects of
increased pigmentation are not known.

Eyelash Changes: XELPROS may gradually change
eyelashes and vellus hair in the treated eye, including
increased length, thickness, pigmentation, and number
of lashes. The changes are usually reversible upon
discontinuation of treatment.

Intraocular Inflammation: XELPROS should be used
with caution in patients with a history of intraocular
inflammation (iritis/uveitis) and should generally not be
used in patients with active intraocular inflammation.

Macular Edema: XELPROS should be used with
caution in aphakic patients, in pseudophakic patients
with a torn posterior lens capsule, or in patients with
known risk factors for macular edema.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS and XELPROS Xpress are licensed trademarks of Sun Pharma Advanced Research Company Ltd.
PM-US-XPS-0086 03/2019

Herpetic Keratitis: XELPROS should be used

with caution in patients with a history of herpetic
keratitis. XELPROS should be avoided in cases of
active herpes simplex keratitis because inflammation
may be exacerbated.

Bacterial Keratitis: There have been reports of bacterial
keratitis associated with the use of multiple-dose
containers of topical ophthalmic products.

Use with Contact Lenses: Contact lenses should be
removed prior to administration of XELPROS and may
be reinserted 15 minutes following administration.

ADVERSE REACTIONS

The most common ocular adverse reactions in
clinical trials (incidence >5%) for XELPROS were
eye pain/stinging, ocular hyperemia, conjunctival
hyperemia, eye discharge, growth of eyelashes,
and eyelash thickening.

DRUG INTERACTIONS

Precipitation may occur if drugs containing thimerosal
are used concomitantly with XELPROS. If such drugs
are used, they should be administered at least

5 minutes apart.

Please see brief summary of Full Prescribing Information
on the reverse side.

BAK=benzalkonium chloride.

References: 1. XELPROS [package insert]. Cranbury, NJ:
Sun Pharmaceutical Industries, Inc; 2018. 2. Data on file. Cranbury, NJ:
Sun Pharmaceutical Industries, Inc.
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SURGERY

DRUG THERAPY

Surgery

GLAUCOMA SURGEONS
SHARE PERSONAL PEARLS
FOR TRABECULECTOMY

VARIATIONS in trabeculectomy technique aim
to optimize long-term I0P control and minimize
the risk of early and late complications. Paul
Palmberg, MD, PhD, and Henry D. Jampel, MD,
MHS, share elements in their surgical approach
that contribute to successful trabeculectomy.
The first consideration is how to avoid bleed-
ing and the need for much cautery, both of which
promote scarring, Dr. Palmberg explains.
Highlighting a few steps in his trabeculectomy
approach, Dr. Jampel says he initiates the con-
junctival peritomy 1.5 to 2 mm posterior to the
limbus—a technique he learned from Eugenio
Maul Jr., MD—and places a 50/50 mixture of
lidocaine and bupivacaine through the snip inci-
sion for local subconjunctival anesthesia.
Continues on page 24 : Surgical pearls

DREAM EXTENSION STUDY
CORROBORATES PRIMARY
TRIAL'S CONCLUSION

OPHTHALMOLOGISTS have considered nutri-
tional supplementation with omega-3 fatty acids
helpful for dry eye patients and have added them
to other treatment modalities. However, high-
level evidence for the U.S. population had not
been available before the Dry Eye Assessment
and Management (DREAM) study.

The DREAM Extension study—adding a second
year of treatment—was developed to explore long-
term efficacy/safety for dry eye, and to see if any
gains over 1 year of omega-3 treatment contin-
ued or were lost when its use was discontinued.

“This withdrawal trial is a unique approach in
dry eye disease to better understand long-term
treatment and its implications,” explains Penny A.
Asbell, MD, MBA.

Continues on page 30 : DREAM
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Novel artificial cornea
option to transplant

Device in FDA trial for patients with corneal opacity,
high risk of penetrating keratoplasty complication

INVIEW

The flexible
keratoprosthesis

is implanted into

a corneal pocket in
a minimally invasive,
in-office procedure
that removes <10%
of the recipient’s
corneal tissue and
can replace 200 to
700 pm of diseased
corneal tissue.
(Image courtesy of Yichieh

Shiuey, MD)

@<« WATCH

THE PROCEDURE
Go to Ophthalmology
Times.com/
CornealPocket

By Cheryl Guttman Krader;
Reviewed by Yichieh Shiuey, MD

SCIENCE FICTION may be closer to science fact for
aninvestigational non-penetrating artificial cornea (KeraK-
lear, KeraMed) as an alternative to penetrating keratoplasty.

The advancement could ultimately help eliminate cor-
neal blindness, said Yichieh Shiuey, MD, practicing cor-
nea and refractive surgeon, Palo Alto Medical Foundation,
Sunnyvale, CA, and inventor of the device.

The flexible keratoprosthesis is implanted into a corneal
pocket in a straightforward, minimally invasive, in-office
procedure that removes <10% of the recipi-

ent’s corneal tissue and can replace 200 to

700 pm of diseased corneal tissue, explained Dr. Shiuey,
founder/president and chief executive officer, KeraMed,
Palo Alto, CA.

The artificial cornea has CE mark approval. The device
has not received FDA clearance and is currently limited
by U.S. law to investigational use only.

Other experience with the device indicates that it has
been associated with positive functional outcomes, re-
storing sight to most patients who were previously blind,
and importantly, it has avoided the major complications
that are associated with a penetrating keratoprosthesis.

“I'was lucky to train as a resident under Claes Dohlman,
MD, PhD, who taught me the sad fact that about 98% of

Continues on page 23 : Corneal
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rhopressa
" (netarsudil ophthalmic
solution) 0.02%

Achieving
|OP control

What makes once-daily Rhopressa® different’

¢ Consistent IOP reduction up to 5 mmHg
in patients across a range of baseline IOPs

¢ Once-daily dosing to simplify dosing regimens

¢ Mild ocular adverse events and no known
contraindications opens up treatment options

¢ Unique mechanism of action for patients who may
benefit from improved trabecular aqueous outflow

Rhopressa® is covered for the majority
of patients nationwide.?

Visit Rhopressa.com to learn more about
this innovative IOP-lowering treatment.

IOP, intraocular pressure.

INDICATIONS AND USAGE

Rhopressa® (netarsudil ophthalmic solution) 0.02% is
indicated for the reduction of elevated intraocular pressure in
patients with open-angle glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATION

The recommended dosage is one drop in the affected eye(s)
once daily in the evening.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS

Bacterial Keratitis: There have been reports of bacterial
keratitis associated with the use of multiple-dose containers
of topical ophthalmic products. These containers had been
inadvertently contaminated by patients who, in most cases,
had a concurrent corneal disease or a disruption of the ocular
epithelial surface.

Contact Lenses: Contact lenses should be removed prior to
instillation of Rhopressa® and may be inserted 15 minutes
following its administration.

Rhopressa® is a registered trademark of Aerie Pharmaceuticals, Inc. ©2019 Aerie Pharmaceuticals, Inc. All rights reserved. US-RHO-P-0128 3/19

ADVERSE REACTIONS

The most common ocular adverse reaction observed in
controlled clinical studies with Rhopressa® dosed once daily
was conjunctival hyperemia, reported in 53% of patients.
Other common (approximately 20%) adverse reactions were:
corneal verticillata, instillation site pain, and conjunctival
hemorrhage. Instillation site erythema, corneal staining,
blurred vision, increased lacrimation, erythema of eyelid,
and reduced visual acuity were reported in 5-10% of patients.

The corneal verticillata seen in Rhopressa®-treated patients
were first noted at 4 weeks of daily dosing. This reaction did
not result in any apparent visual functional changes. Most
corneal verticillata resolved upon discontinuation

of treatment.

Please see brief summary of full Prescribing Information
on the adjacent page.

References: 1. Rhopressa Prescribing Information. Irvine, CA: Aerie

Pharmaceuticals, Inc; 2017. 2. MMIT:12/2018.

qaerie

Pharmaceuticals, Inc.
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RHOPRESSA® (netarsudil ophthalmic solution) 0.02%
Rx Only

BRIEF SUMMARY
Consult the Full Prescribing Information for complete product information.

INDICATIONS AND USAGE
RHOPRESSA® (netarsudil ophthalmic solution) 0.02% is indicated for the reduction of elevated intraocular pressure (IOP) in patients with open-angle glaucoma or ocular
hypertension.

DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected eye(s) once daily in the evening.

If one dose is missed, treatment should continue with the next dose in the evening. Twice a day dosing is not well tolerated and is not recommended. If RHOPRESSA is to be used
concomitantly with other topical ophthalmic drug products to lower IOP, administer each drug product at least 5 minutes apart.

WARNINGS AND PRECAUTIONS

Bacterial Keratitis

There have been reports of bacterial keratitis associated with the use of multiple-dose containers of topical ophthalmic products. These containers had been previously contaminated
by patients who, in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.

Use with Contact Lenses
RHOPRESSA contains benzalkonium chloride, which may be absorbed by soft contact lenses. Contact lenses should be removed prior to instillation of RHOPRESSA and may be
reinserted 15 minutes following its administration.

ADVERSE REACTIONS

Clinical Trials Experience

Because clinical studies are conducted under widely varying conditions, adverse reaction rates observed in the clinical studies of a drug cannot be directly compared to rates in the
clinical studies of another drug and may not reflect the rates observed in practice.

The most common ocular adverse reaction observed in controlled clinical studies with RHOPRESSA dosed once daily was conjunctival hyperemia which was reported in 53% of
patients. Other common (approximately 20%) ocular adverse reactions reported were: corneal verticillata, instillation site pain, and conjunctival hemorrhage. Instillation site erythema,
corneal staining, blurred vision, increased lacrimation, erythema of eyelid, and reduced visual acuity were reported in 5-10% of patients.

Corneal Verticillata
Corneal verticillata occurred in approximately 20% of the patients in controlled clinical studies. The corneal verticillata seen in RHOPRESSA-treated patients were first noted at 4 weeks
of daily dosing. This reaction did not result in any apparent visual functional changes in patients. Most corneal verticillata resolved upon discontinuation of treatment.

USE IN SPECIFIC POPULATIONS

Pregnancy

There are no available data on RHOPRESSA use in pregnant women to inform any drug associated risk; however, systemic exposure to netarsudil from ocular administration is low.
Intravenous administration of netarsudil to pregnant rats and rabbits during organogenesis did not produce adverse embryofetal effects at clinically relevant systemic exposures.

Animal Data

Netarsudil administered daily by intravenous injection to rats during organogenesis caused abortions and embryofetal lethality at doses 20.3 mg/kg/day (126-fold the plasma exposure
at the recommended human ophthalmic dose [RHOD], based on C_ ). The no-observed-adverse-effect-level (NOAEL) for embryofetal development toxicity was 0.1 mg/kg/day
(40-fold the plasma exposure at the RHOD, basedon C__ ).

Netarsudil administered daily by intravenous injection to rabbits during organogenesis caused embryofetal lethality and decreased fetal weight at 5 mg/kg/day (1480-fold the plasma
exposure at the RHOD, based on C_ ). Malformations were observed at >3 mg/kg/day (1330-fold the plasma exposure at the RHOD, based on C_ ), including thoracogastroschisis,
umbilical hernia and absent intermediate lung lobe. The NOAEL for embryofetal development toxicity was 0.5 mg/kg/day (214-fold the plasma exposure at the RHOD, based on C_ ).

Lactation

There are no data on the presence of RHOPRESSA in human milk, the effects on the breastfed infant, or the effects on milk production. However, systemic exposure to netarsudil
following topical ocular administration is low; and it is not known whether measurable levels of netarsudil would be present in maternal milk following topical ocular administration.
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for RHOPRESSA and any potential adverse effects on the breastfed
child from RHOPRESSA.

Pediatric Use
Safety and effectiveness in pediatric patients below the age of 18 years have not been established.

Geriatric Use
No overall differences in safety or effectiveness have been observed between elderly and other adult patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Long-term studies in animals have not been performed to evaluate the carcinogenic potential of netarsudil. Netarsudil was not mutagenic in the Ames test, in the mouse lymphoma test,
or in the in vivo rat micronucleus test. Studies to evaluate the effects of netarsudil on male or female fertility in animals have not been performed.
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Pharmaceuticals, Inc.
Manufactured for: Aerie Pharmaceuticals, Inc., Irvine, CA 92614, U.S.A.
For more information, go to www.RHOPRESSA.com or call 1-855-AerieRx (1-855-237-4379).

RHOPRESSA is a registered trademark of Aerie Pharmaceuticals, Inc.
U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 9,415,043
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24 SURGEONS SHARE PEARLS FOR
SUCCESSFUL TRABECULECTOMY

Techniques can optimize long-term 10P control,
minimize risk of early and late complications

Clinical Diagnosis

28 DETERMINING DR PROGRESSION
REQUIRES FURTHER STUDIES

Primary modeling studies are still needed
for clinicians to reliably predict changes
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See why Helen K. Wu, MD, calls this lid hygiene
device for the treatment of meibomian gland
disorder and dry eye disease “an electronic

toothbrush” for the eyes.
Watch the interview at http://bit.ly/2wPNBFC

Like Ophthalmology Times at
Facebook.com/OphthalmologyTimes
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Truth or myth?

Exposing the reality of the physician work ethic

By Peter J. McDonnell, MD

director of the Wilmer Eye Institute,
Johns Hopkins University School of
Medicine, Baltimore, and chief medical
editor of Ophthalmology Times.

He can be reached at 727 Maumenee Building
600 N. Wolfe St. Baltimore, MD 21287-9278
Phone: 443/287-1511 Fax: 443/287-1514
E-mail: pmcdonn1@jhmi.edu

A RECENT EDITORIAL in The New York
Times, written by a physician who works at Bel-
levue Hospital in New York, has seemed to at-
tract a lot of public attention. In “The Business of
Health Care Depends on Exploiting Doctors and
Nurses,” Danielle Ofri, MD, PhD, argues that phy-
sicians and nurses are victims.

Dr. Ofri offers some examples:

Your elderly patient’s son needs to talk to you ur-

gently during your daughter’s recital

You work a double shift at the hospital to cover for

your colleague who has a family emergency

You have a patient for a 15-minute scheduled

visit, but the patient is complex and requires 45

minutes

According to the editorial, the immediate reac-
tion of doctors and nurses to do the right thing
for patients “is being cynically manipulated.”

“If doctors and nurses clocked out when the
paid hours were finished, the effect on patients
would be calamitous. Doctors and nurses know
this, which is why they don’t shirk. The system
knows it, too, and takes advantage.”

The author, apparently a primary-care doctor,
asserts that these demands on doctors have “es-
calated relentlessly in the past few decades,” pa-
tients are sicker today, electronic medical records
take too much doctor time, resources are being
misallocated, and doctors are burning out.

The article cites a Harvard Business Review sta-
tistic that for every doctor there are 10 non-doc-
tor workers performing administrative and man-
agement duties. The author proposes that at least
half of those positions should be given to nurses
and doctors: “Heath care is about taking care of
patients, not paperwork.”

ANOTHER VIEW

My own view is that things aren’t quite so bad,
and this phenomenon is not quite as new as this
article asserts.

My observation growing up was that my fa-
ther, a general surgeon, never “clocked out,” but
seemingly worked all the time. Strangers would

sometimes come up to me and tell me that my fa-
ther had saved their lives with a 2 a.m. surgery
on a ruptured appendix or a weekend cholecys-
tectomy. Helping people at all hours was what he
did, and he loved doing it.

With lower poverty rates and better nutrition
today, are Americans really that much sicker
today than they were 40 years ago?

There is no question that young physicians can
document in electronic medical records much
faster than us oldsters. So, allocating some of
those non-doctor positions to scribes makes total
sense to me.

And the ever-growing federal regulations, ex-
panding compliance requirements and Byzantine
demands from insurers related to securing pay-
ment for services translate into an ever-growing
need for workers who will never touch patients
because they are busy generating reports and ap-
pealing denials for payment.

PATIENTS’ NEEDS TOP PRIORITY

While missing a child’s recital or sporting event
is disappointing, our children will understand
and forgive (as my father’s non-attendance at
most of our games was a non-issue for me and my
sisters).

It is because most Americans believe their doc-
tors and nurses will make their patients’ needs
the top priority that we are held in such high re-
gard by the public. For this same reason, we are
compensated extremely well compared with the
vast majority of our fellow Americans, earning
more than we have the time to spend.

Is there an opportunity to better allocate tasks
and reduce administrative and regulatory bur-
dens on physicians and nurses so that they can
spend more time touching and caring for their
patients? Sure.

Are we physicians (or at least we ophthalmol-
ogists) and nurses victims of exploitation? Not
even close in my view. B
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Consult the Full Prescribing Information for complete product
information.

INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the
treatment of the signs and symptoms of dry eye disease (DED).

DOSAGE AND ADMINISTRATION

Instill one drop of Xiidra twice daily (approximately 12 hours
apart) into each eye using a single-use container. Discard

the single-use container immediately after using in each eye.
Contact lenses should be removed prior to the administration
of Xiidra and may be reinserted 15 minutes following
administration.

CONTRAINDICATIONS

Xiidra is contraindicated in patients with known hypersensitivity
to lifitegrast or to any of the other ingredients in the
formulation.

ADVERSE REACTIONS

Clinical Trials Experience

Because clinical studies are conducted under widely varying
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relevant systemic exposures. Intravenous administration of
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an increased incidence of omphalocele at the lowest dose

tested, 3 mg/kg/day (400-fold the human plasma exposure at
the recommended human ophthalmic dose [RHOD], based on
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Animal Data
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Teleglaucoma in the community:
Taking it to the neighborhood

Established in other areas, telemedicine implementation slow in glaucoma treatment

By Nancy Groves; Reviewed by Lindsay Anne Rhodes, MD

raditional in-office glaucoma screening
and treatment approaches fail to reach
many patients in the population, result-
ing in an increase of significant visual
deterioration or even blindness. Com-
munity models that provide accessible,
convenient, and efficient care to high-
risk populations could be part of the solution, said
Lindsay Anne Rhodes, MD, assistant professor, De-
partment of Ophthalmology and Visual Sciences,
University of Alabama at Birmingham.

“If we can make it easier and more convenient for
patients to get to their appointments and have regu-
lar checks, maybe we will do a better job of finding
them before their condition gets worse,” said Dr.
Rhodes, who is participating in one teleglaucoma
initiative, known as EQUALITY (Eye Care Quality
and Accessibility Improvement in the Community).

IMPLEMENTATION SLOW
Telemedicine is well established in the diagnosis of
diabetic retinopathy and retinopathy of prematurity,
but implementation has been slower for glaucoma,
she said. Reasons include the need for a combina-
tion of structural and functional testing, often con-
ducted with sophisticated, expensive instruments,
and challenges such as image readability, and fol-
low-up adherence.

A community model holds promise for improv-
ing the management of glaucoma, particularly in

‘If we can isolate high-risk
populations based on age, race,
and family history of glaucoma,
it improves our ability to find and
treat glaucoma.’ - Lindsay Anne Rhodes, MD

small towns, rural areas, and inner cities where
specialized medical services are often limited or
nonexistent.

Goals include providing accessible, convenient,
and efficient care; using improved imaging and
diagnostic modalities (portable fundus cameras,
smartphone cameras, tablet- or virtual reality-based
visual field testing, and spectral-domain optical

coherence tomography); increasing rates of diag-
nosed and treated glaucoma; and allowing glau-
coma specialists to focus on advanced disease and
surgical work.

PROJECTS BEING TESTED
Teleglaucoma projects are being tested in a number
of areas, most falling into either of two categories.
One is population-based detection tar-
geting high-risk populations.

“Checking everybody for glaucoma
is not a good way of finding the dis-
ease,” Dr. Rhodes explained. “If we
canisolate high-risk populations based
on age, race, and family history of
glaucoma, it improves our ability to

» Improved

— TAKE-HOME —

knowledge about
glaucoma and a high
intent to pursue eye
care may lead to

cialist review.

The EQUALITY project, in which screening and
follow-up take place in retail-based, primary-care
settings serving communities with a large per-
centage of African Americans, follows this par-
ticular model.

Walmart Vision Centers were chosen as part-
ners for the EQUALITY program because in the
rural areas of Alabama, where the
project is based, Walmart stores are
often the largest, or only, retail centers
and therefore provide a convenient
central point of access for the target
population, Dr. Rhodes explained.

Since the screenings are conducted
at aregularly staffed clinic, patients

find and treat glaucoma.” improved detection know that they can readily return for
In this model, screening can take of early disease, thus follow-up visits, while the optometrists

place in numerous types of locations lowering the risk of can bill for their services, making the

such as primarycare settings, feder- blindness among project more sustainable.

ally qualified health centers, Veter- patients. In a 2016 study conducted at two

ans Administration clinics, retail lo-

EQUALITY sites, Dr. Rhodes reported

cations, rural areas, and community
centers or churches.

Some screening projects reach out to at-risk urban
communities, partnering with community orga-
nizations to provide eye exams on mobile units,
offer treatment on-site, and arrange follow-up care.

One example of this approach is TECS (Tech-
nology-Based Eye Care Services), funded primar-
ily by the Department of Vet-
erans Affairs.

Nearly 39% of the patients
screened received a glaucoma-
related diagnosis, as reported
in a 2017 study, which is far
higher than the prevalence of
glaucoma in the general popu-
lation, Dr. Rhodes noted.

Another approach is the ver-
tically integrated network. This
approach taps into a network
of primary eye care providers such as optome-
trists—more likely to be found in small towns,
rural areas, or underserved urban communities
than glaucoma specialists—to perform compre-
hensive dilated eye exams.

Optical coherence tomography image, visual
field tests, and optic nerve head photography are
then sent to a reading center for remote subspe-

that a total of 56% of the patients

screened had a glaucoma-related diagnosis.
Based on a review of teleglaucoma programs,
the keys to success that Dr. Rhodes has identified
include targeting high-risk populations; choosing
imaging modalities based on budget, convenience,
and portability; engaging community partners to
spread awareness and increase attendance; and
utilizing patient navigators, social workers, and
technology to increase follow-up adherence rates.

TELEGLAUCOMA OUTLOOK

Future directions that could enhance the success
of teleglaucoma include comparisons of emerging
imaging devices such as smartphone cameras and
tablets and application of artificial intelligence in
the reading of optic nerve photos.

Additional research on effectiveness and cost-
effectiveness is also needed to improve reimburse-
ment rates. W

-
LINDSAY ANNE RHODES, MD
P: 205/325-8620 E: lindsayrhodes@uabmc.edu
This article fs adapted from Dr. Rhodes’ presentation at the American Glaucoma Society 2019
annual meeting. Dr. Rhodes has received funding and support for the EQUALITY project from the
Centers for Disease Control and Prevention, Research to Prevent Blindness, EyeSight Foundation,

Carl Zeiss Meditec, and Heidelberg Engineering.
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Reimbursement remains hurdle
for teleglaucoma in United States

Capitated health-care models may be best positioned to take advantage of telehealth

By Conni Bergmann Koury; Reviewed by Siddarth Rathi, MD, MBA

WORLDWIDE, HEALTH-CARE systems
are implementing models of teleglaucoma care. Clar-
ifying reimbursement considerations, however, is
necessary for greater strides toward U.S. adoption,
according to Siddarth Rathi, MD, MBA, assistant
professor of ophthalmology at NYU Department of
Ophthalmology.

Dr. Rathi noted some examples for consideration.

CANADA
The University of Alberta’s teleglaucoma program con-
sists of a remote or in-house pathway, he noted. Patients
on the remote pathway visit a local ophthalmologist
or optometrist who collects standardized history, ex-
amination, and imaging findings. The eye-care pro-
vider securely transmits the information to a remote
glaucoma specialist who delivers an electronic recom-
mendation to the referring clinician. The in-house pro-
gram is a tertiaryOcare referral center in Edmonton.

These individuals see an ophthalmic technician who
obtains the history, exam, and imaging, according to
Dr. Rathi. A glaucoma specialist reviews the data and
sends a report to the referring provider.

The program seeks to reduce the time patients spend
in the clinic, and wait to have a glaucoma evaluation.
In Canada, Medicare reimburses at two-thirds of the
conventional in-person fee for these consultations.

AUSTRALIA
At the Lions Outback Vision Center in Australia, the
patient sees a local optometrist who sends the his-
tory, exam findings, and imaging to the remote oph-
thalmologist. Dr. Rathi said that the specialist video-
conferences with the patient and the local provider
to deliver the recommendations.

Australia Medicare reimburses clinicians if there
is a live audio-video component to the encounter and
the patient is located at least 15 kilometers away from
the consulting ophthalmologist or resides in a care fa-
cility for indigenous Australians.

“Initially, there was no reimbursement for the local
referring optometrist,” Dr. Rathi said, “After Medicare
implemented reimbursement covering technical costs
for the referring physician, the program had a 3.5-fold
increase in utilization during the next 12 months.”

WHAT ABOUT THE UNITED STATES?
Given the mix of fee-for-service and capitated care
health-care delivery models in the United States, as
well as the evolution of telehealth reimbursement, a

combination of teleglaucoma models could be sus-
tainable, according to Dr. Rathi.

“For example, glaucoma care could be provided
via synchronized consultation with the patient who
is at home or in the primary-care physician’s office,”
he said. “In the future, dedicated telehealth centers
could have locations across the country.”

Dr. Rathi noted that like the Canadian version, asyn-
chronized consultations could be useful where the op-
tometrist or general ophthalmologist routes the clinical
information to an off-site specialist for collaboration.

“Remote monitoring of glaucoma patients could in-
clude home-based IOP measurements
and virtual reality visual field exams,”
he said.

REIMBURSEMENT
These remote glaucoma management
models have unique advantages, but
adoption of telehealth services is often
determined by reimbursement. In the

— TAKE-HOME —

» Reimbursement
for telehealth
initiatives remains
an uncertainty

in the United
States today, with

telemedicine demonstration programs (primarily for
diabetic retinopathy screening).

“This year’s much-awaited Medicare telehealth policy
updates included now covering remote consultation
and pre-recorded patient information where a physi-
cian can evaluate a video orimage with an established
patient and offer interpretation within 24 hours,” Dr.
Rathi explained. “Now, virtual check-ins with audio
and medical discussions are reimbursable without
rural location requirements. Medicare provides cov-
erage for remote physiologic monitoring for chronic
disease—IOP may fall into this category. It is impor-
tant to note that this is new territory
for ophthalmology and is evolving,
and the specialty has no prior expe-
rience with these codes.”

COMMERCIALINSURANCE
Coverage by commercial carriers is
often dictated by state. Some states have
passed telemedicine parity laws that

United States, a direct-to-consumer capitated systems mandate commercial insurers extend
model where patients pay for telehealth at the forefront in telemedicine coverage for any covered
services is not well-suited to glaucoma. initial teleglaucoma in-person service. Although a positive

“Within a capitated healthcare sys- applications. development, most of these laws do

tem on the other hand, resources can
more readily be dedicated toward creat-
ing the needed infrastructure,” according to Dr. Rathi.

Reading centers with peer-to-peer consultation net-
works would allow high-risk patients to be prioritized
for in-person glaucoma clinic visits, while low-risk
patients could be followed remotely.

Fee-for-service is the predominant payment model
in the United States.

MEDICARE
Medicare reimburses for telehealth if strict require-
ments are met. First, the patient must be physically lo-
cated in arural area—there is no coverage for patients
in urban or suburban settings. Second, the patient
must be located in a health-care facility (i.e., critical
access hospital, rural clinic, or a physician’s office).
The home setting is not included. The interaction
must be over live two-way audio/video communica-
tion. The physician must be physically located in the
United States. If these requirements are met, payment
is on par with in-person fees using standard remote
patient monitoring codes with modifier 95 for synchro-
nized telemedicine. Medicare covers asynchronized
telemedicine only in Alaska and Hawaii, under active

not mandate payment parity. A car-
rier can have large differences in its
reimbursement rates for services rendered in telemedi-
cine compared with in-person services, possibly disin-
centivizing physicians from providing these services.

Physician medical licensure requiring physicians
to be licensed in the state where the patient is physi-
cally located has been a regulatory barrier to telehealth
adoption. In 2017, the Interstate Medical Licensure
Compact allowed expedited licensure in party states.

CONCLUSION

“Reimbursement for telehealth initiatives is far from
guaranteed, with capitated systems likely leading the
way in initial teleglaucoma applications,” Dr. Rathi
noted. As shown in Australia, reimbursement leads
to increased adoption of telemedicine and virtual
consultation. Telemedicine parity laws are helping
to move efforts forward as Medicare coverage of
telehealth is evolving. W

e
/

SIDDARTH RATHI, MD, MBA

E: siddarth.rathi@med.nyu.edu

This article was adapted from Dr. Rathi’s presentation at the 2019 American Glaucoma Society
annual megting. He has no financial interest in any aspect of this report.
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PURPOSE

At some point, every ophthalmologist
is going to have a diabetic patient walk
into the office who is going to have a
visually significant cataract.

Diabetic retinopathy is the leading
cause of vision loss among patients
with diabetes and a primary cause of
blindness among working-age adults.

As aresult, the purpose of the study
was to evaluate how diabetic retinopa-
thy influences cataract surgery.

The primary aims included study-
ing preoperative risk factors, intraop-
erative complications, and postopera-
tive outcomes.

METHODS

The study examined a retrospective
clinical database study of 217,107 eyes
that underwent cataract surgery at eight
UK National Health Service hospitals
between 2000-2015. Of those eyes in-
cluded in the database study, 138,100
were not diabetic; 41,059 were dia-
betic; and for the remaining 37,948,
the diabetic status was not recorded.

VIEW PRESENTATION ONLINE

VIDEO See Dr. Chancellor’s
presentation of diabetic retinopathy’s
influence cataract surgery:
www.ophthalmologytimes.com/
chancellor-presentation
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How does diabetic
retinopathy influence
cataract surgery?

Study compares preoperative risk factors, co-pathology in patients

By John R. Chancellor, MD, MS; Mohamed K. Soliman, MD, MSc; Joseph Levy, MD, PhD; Mohammed
Elfaramawi, MD, PhD, MPH, MSc ; Ahmed B. Sallam, MD, PhD; Special to Ophthalmology Times

—EDITOR’S NOTE

» Ophthalmology Times is pleased to recognize John R. Chancellor, MD, MS, resident, Jones Eye Institute, University
of Arkansas for Medical Sciences, Little Rock, AR, as the second-place honoree of the second Ophthalmology Times
Research Scholar Honoree Program. Dr. Chancellor’s abstract is featured here. The Ophthalmology Times Research
Scholar Honoree Program is dedicated to the education of retina fellows and residents by providing a unique
opportunity for fellows/residents to share notable research and challenging cases with their peers and mentors.
The program is supported by unrestricted grants from Regeneron Pharmaceuticals and Carl Zeiss Meditec Inc.
Look for more case study honorees in upcoming issues of Ophthalmology Times.

Our methods for the evaluation of
risk factors compared prevalence of
preoperative risk factors and co-pa-
thology between diabetic patients and
non-diabetic patients.

In the evaluation of complications,
we compared incidences of intraop-
erative complications between dia-
betic patients and non-diabetic pa-
tients during cataract surgery.

Lastly, we compared postoperative
outcomes between diabetic patients
and non-diabetic patients after cata-
ract surgery.

Our methodology included strict
inclusion criteria, including no co-
pathology, except amblyopia; no si-
multaneous surgical procedures, ex-
cept intraocular injection; and clear
ETDRS grading of retinopathy was
required.

RESULTS

In examining preoperative risk factors,
we found that epiretinal membranes
(ERM), small pupil, and brunescent/
white cataract are more common in
diabetics.

Our review of intraoperative compli-
cations found that posterior capsular
rupture, dropped nuclear fragment,
corneal edema, and overall compli-

cation rates were higher among dia-
betic patients.

In our examination of postoperative
outcomes, we found that visual acu-
ity, good vision (£20/40), and pseudo-
phakic cystoid macular edema (CME)
were negatively associated with di-
abetes and degree of diabetic reti-
nopathy. The effect of preoperative
diabetic macular edema (DME) on
visual acuity and good vision was
similar to the effect of having mod-
erate non-proliferative diabetic reti-
nopathy (NPDR).

As we evaluated outcomes, we looked
at the difference in preoperative and
postoperative visual acuity between
the diabetic and non-diabetic patients.

Using logistic regression analysis
for pre- and postop (four to 12 weeks)
BCVA > logMAR 0.3 with 95% CI, we
examined the chance of having poor
vision postoperatively.

We examined the chance of having
pseudophakic cystoid macular edema
postoperatively, using logistic regres-
sion analysis for postop CME with
95% CI.

We also wanted to determine if
we could predict postoperative vi-
sion based on preoperative vision and
diabetic status. We utilized a linear

regression model for age, preop DME,
diabetic status, preop visual acuity,
and postop visual acuity at four to
12 weeks with 95% CI.

There also are some limitations that
we acknowledge, including retrospec-
tive design, missing short-term follow
up data, and missing details of grad-
ing of cataract type/density.

We found that diabetics are see-
ing worse, they are having poor vi-
sion and are developing more macular
edema after surgery. The worse their
retinopathy, the worse their outcome.

CONCLUSION

This study provides data to assist in
the planning of cataract surgery and
providing informed consent in dia-
betic patients.

It would be reasonable to recom-
mend performing cataract extraction
on diabetic patients early, before the
development of significant retinopa-
thy or vision decline. B

JOHN R. CHANCELLOR, MD, MS

£: JRChancellor@uams.edu

Dr. Chancellor has no financial interests or relationships to
disclose. None of the listed participants on his project have any
financial interests or relationships to disclose.
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ADVANCES CONTINUE TO PROGRESS FOR USE OF PHARMACOLOGIC THERAPIES IN OPHTHALMOLOGY

TONOMETRY CAN
SERVE AS TOOL
IN CME PREVENTION

Research offers guidance on NSAID use, identifies
etiologic role of abnormal IOP

By Cheryl Guttman Krader; Reviewed by John S. Jarstad, MD

» Research

studies find that
normalization of
IOP at the end of
cataract surgery
can reduce the

risk of cystoid
macular edema

and mitigate the
need for adjunctive
perioperative NSAID
treatment in routine
cases involving
patients without
diabetes.

he use of tonometry to check and guide

adjustment of IOP immediately at the end

of cataract surgery can reduce the risk of

cystoid macular edema (CME). After that,

patients can receive a topical corticoste-

roid postoperatively; perioperative non-
steroidal anti-inflammatory drug (NSAID) use may
not be essential in routine cases.

Adjunctive NSAID treatment, however, is essential
to reduce the risk of CME in all patients with dia-
betes and is also recommended in any case where
there is an intraoperative complication or other risk
factor for CME, said John S. Jarstad, MD.

Immediate 10P adjustments with tonometry can help
physicians reduce the risk of cystoid macular edema in
patients. (Image courtesy of John S. Jarstad, MD)

Dr. Jarstad’s comments were based on studies con-
ducted at the Department of Ophthalmology, Uni-
versity of Missouri School of Medicine, Columbia,
where he is associate professor of
clinical ophthalmology and director
of cataract and refractive surgery.

“Our study looking at the effect
of NSAIDs on CME is the largest
. study to date on this topic, but it is

a retrospective,” he said. “The find-

ings on omitting NSAIDs in routine

cases if IOP is accurately assessed

and adjusted into the normal range in the operating

room should be investigated in a future controlled
randomized trial.”

The incidence of CME in eyes operated on with-
out perioperative NSAID use was investigated in
a single surgeon retrospective study conducted by
Dr. Jarstad as primary surgeon with the collabora-
tion of Van Nguyen, MD, ophthalmology resident,
and Carli Wittgrove, medical student. The study
included data from 930 eyes that underwent femto-
second laser-assisted cataract surgery (FLACS) or
microincisional cataract surgery (MICS) between
July 2016 and January 2018.

“The period chosen for the study was a time when
we were not using perioperative NSAIDs because
of a supply shortage,” Dr. Jarstad explained. “Rick
Fraunfelder, MD, department chairman, suggested
we review patients’ outcomes to investigate his im-
pression that NSAIDs were not needed to prevent
CME in routine cases.”

In all cases, IOP was checked and adjusted with
BSS to between 16 mm Hg and 21 mm Hg using a ster-
ile 27-gauge cannula with a Tono-Pen (AO Reichert)
and sterile cover immediately after completion of
surgery while the patient was still on the operating
table. Patients whose visual acuity did not correct
to 20/20 during follow-up were evaluated over the
next several weeks with optical coherence tomog-
raphy (OCT) of the macula to detect CME.

CME was diagnosed by imaging in two eyes (8%)
of 25 patients with diabetes butin only 13 eyes (1.4%)
eyes of 905 patients without diabetes, he said.

“A Cochrane analysis including 948 eyes from 6
studies reported that the incidence of CME ranged
from 1.2% to 4%,” he said. “Our study results fall
within this incidence range, providing evidence that
NSAIDs may not be essential to prevent CME in rou-
tine cases in non-diabetic patients if IOP is adjusted
immediately after surgery.”

IOP AS A CME RISK FACTOR

The value of checking IOP with tonometry and ad-
justing it to between 16 and 21 mm Hg was shown a
previous study published by Dr. Jarstad and colleagues
[Jarstad JS, et al. Korean J Ophthalmol. 2017;31:39-
43], which included 176 consecutive eyes that un-
derwent FLACS or MICS.

Continues on page 14 : Tonometry
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Clinical trial suggests safety
of unpreserved levofloxacin

Intracameral injection of cefuroxime, moxifloxacin decrease risk of endophthalmitis

By Cheryl Guttman Krader; Reviewed by Harvey S. Uy, MD

RESULTS OF A prospective, double-masked,
randomly selected comparative trial suggest that in-
tracameral unpreserved levofloxacin 0.5% (Oftaquix,
Santen) is a viable option for prophylaxis of endo-
phthalmitis after cataract surgery,
said Harvey S. Uy, MD.

The study included 114 eyes that
received intracameral injection of
unpreserved levofloxacin 0.5 mg/0.1
mL or unpreserved moxifloxacin 0.5
mg/0.1 mL (Vigamox, Alcon Labo-
ratories) after uncomplicated cata-
ract surgery with IOL implantation.

There were no statistically significant differences
between study groups in the outcomes analyses that
considered various safety endpoints, said Dr. Uy,
clinical associate professor of ophthalmology, Uni-
versity of the Philippines, and medical director, Per-
egrine Eye and Laser Institute in Makati, Philippines.

“There is growing evidence that intracameral in-
jection of cefuroxime and moxifloxacin decrease the
risk of endophthalmitis after cataract surgery,” he said.
“The use of these antibiotics may be limited in cer-
tain situations, and so there is a need for alternatives
that may be more widely accessible.”

Dr. Uy noted that while the study was not powered

to show a difference in efficacy between moxifloxa-
cin and levofloxacin for preventing endophthalmitis,
“the results indicate that the two flu-

oroquinolones are equally safe when —

used as antibacterial prophylaxis after
cataract surgery.”

» A clinical trial

acin were well-matched in their baseline age and
clinical characteristics, including cataract density.
There were no statistically signifi-
cant differences between the study
groups in any of the outcome mea-
sures at any timepoint after surgery.

Patients were randomly selected 1:1 suggests that “There were also no significant ad-
into two groups. In each case, the anti- intracameral verse events in either study group, and
biotic was withdrawn in the operating unpreserved no patient developed endophthalmitis

room from the commercially available
multidose bottle containing product

levofloxacin 0.5%
is a viable option

or toxic anterior segment syndrome,”
Dr. Uy noted. “Corneal edema was

marketed for topical ophthalmic use. for prophylaxis of the most common adverse event and
Postoperatively, patients received endophthalmitis after occurred similarly in both groups.”
the same medication regimen, which cataract surgery. Vancomycin has also been injected

consisted of topical prednisolone ace-

intracamerally to prevent endophthal-

tate 1% and topical gatifloxacin. They
returned for follow-up after one day,
seven days, and 30 days.

Researchers used coherence tomography imaging
to measure central subfield retinal thickness and
macular volume, specular microscopy to measure
endothelial cell density, and pachymetry to measure
central corneal thickness prior to surgery and at
postoperative visits. Changes from baseline at each
follow-up visit were compared between the groups.

The patients receiving moxifloxacin and levoflox-

mitis, Dr. Uy concluded. Reports of

hemorrhagic occlusive retinal vascu-
litis limit the use of vancomycin for infection pro-
phylaxis. B

HARVEY S. UY, MD

E: harveyuy@yahoo.com

This article was adapted from Dr. Uy’s presentation at the 2019 meeting of the American
Society of Cataract and Refractive Surgery. Santen provided research funding for the
study. Dr. Uy has no other relevant financial interests to disclose.

TONOMETRY

( Continued from page 12)

The study was conducted to assess the accuracy
of IOP determination by palpation and had an unex-
pected finding that abnormal immediate postoperative
IOP was a cause of CME in routine cataract surgery.

Cases were performed by two cataract surgeons
and four senior residents. IOP was estimated at the
end of surgery by “feel,” and after the value was re-
corded, IOP was measured with a sterile handheld
Barraquer surgical tonometer and a Tono-Pen. IOP
was adjusted on the table if the Tono-Pen reading was
>30 mm Hg or <10 mm Hg. Data showed good agree-
ment between the two instrument measurements.

There were, however, large differences comparing
the palpated IOP values with tonometry data. Imme-
diate postoperative IOP thought to be safe (10 to 30

mm Hg) when estimated by surgeons’ feel ranged
from 9 to 67 mm Hg when verified with tonometry.
Dr. Jarstad noted that when the paper was sub-
mitted, one of the reviewers commented that expe-
rienced surgeons can tell what the IOP is by feel.
“Our study refutes that belief,” he said. “Thave done
over 25,000 cataract cases, and in the study I did no
better than my residents at accurately judging IOP.”

DIVING DEEPER
Researchers did find that the ability to predict IOP
accurately by palpation improves when practicing
immediate verification with tonometry and by using
a quick “double tap” through the side-port incision
if IOP is too high.

An analysis investigating the idea that abnormal
IOP is a CME risk factor found that compared with
eyes with an adjusted IOP between 16 mm Hg and 21
mm Hg, eyes with an IOP <16 mm Hg had a fourfold
greater incidence of CME and those with an IOP >21

mm Hg had a 2.5-fold greater risk. The study also
indicated normalizing IOP at the conclusion of sur-
gery can help prevent postoperative IOP spikes, the
most common complication after cataract surgery.

The study found there was a <5 mm Hg average
IOP change comparing the immediate postoperative
value to the measurement obtained in the clinic on
the first postoperative day.

The opportunity for cost savings by checking IOP
in the OR was indicated by data showing that as
many as 33% of postoperative patients without IOP
adjustment in the OR required an adjustment on
the first day after surgery compared with just 5%
of patients whose IOP was adjusted immediately
after surgery. B

JOHN S. JARSTAD, MD
E: jarstadj@health.missouri.edu
Dr. Jarstad has no relevant financial interests to disclose.
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Controlled trial identifies limited
benefits of adjunctive NSAIDs

Research does not support routine use to decrease the risk of PCME

By Cheryl Guttman Krader; Reviewed by Sean J. McCafferty, MD

RESULTS OF A large prospective, randomly
selected trial provide insight on the benefits and role
of adjunctive topical nonsteroidal anti-inflammatory
drug (NSAID) use in the postoperative medication
regimen for patients undergoing cataract surgery.

Without industry support, Sean J. McCafferty,
MD, and colleagues at Arizona Eye Consultants,
Tucson, undertook the ambitious Arizona Surgical
Eye Study (ASES).

Outcomes showed that the addition of a topical
NSAID to a corticosteroid after cataract surgery sig-
nificantly reduced the incidence of pain and inflam-
mation at one and six weeks after cataract surgery.

LIMITED BENEFIT

A benefit for preventing pseudophakic cystoid mac-
ular edema (PCME) was seen only in patients with
risk factors for that complication. There were no dif-
ferences between patients who used the combina-
tion treatment versus a corticosteroid alone with re-
spect to macular edema, endothelial cell loss, BCVA
outcomes, capsular phimosis, or two- and four-year
YAG capsulotomy rates, said Dr. McCafferty, founder,
Arizona Eye Consultants, and clinical assistant pro-
fessor, University of Arizona College of Medicine
and College of Optical Science, Tucson.

“A survey conducted prior to designing the study
showed that the primary reason most cataract surgeons
were prescribing a topical NSAID was to reduce the
risk of PCME, which is off-label use,” he said. “These
medications are indicated for decreasing postopera-
tive inflammation and pain, but they have also been

“Whether it brings any real benefit for these off-
label uses has been a nagging question,” he said. “Re-
sults of our study confirm its efficacy for decreasing
inflammation and pain, but do not support its rou-
tine use to decrease the risk of PCME or
for any other of the described reasons.”

Dr. McCafferty said that, based on the
findings of the ASES, he is routinely pre-
scribing a topical NSAID for postopera-

» A randomized

subgroup without and that use of topical nepafenac
had a significant benefit for reducing risk only in the
subgroup with risk factors.

The data were also analyzed to determine the asso-
ciation between different clinical variables
and risk of PCME. The results showed that
a history of PCME in the fellow eye was
the most powerful predictor, increasing the
risk of PCME 20-fold. Diabetic retinopathy

tive use only for patients who have one  trial found adding and vein occlusion were each associated
of the PCME risk factors that was iden-  a topical NSAID with an approximately 13-fold increase
tified in the trial. to a topical in risk of PCME.

The ASES included 1000 eyes that were  corticosteroid Having a macular hole increased the
randomized to blinded treatment with  reduced pain and risk almost eight-fold and epiretinal mem-
placebo or nepafenac 0.3% (Ilevro, Alcon  inflammation brane was associated with an approxi-
Laboratories) once daily for four weeks. ~ compared with mately six-fold increase in risk. Use of a

“A very large sample size was needed  corticosteroid prostaglandin analogue or macular de-
to identify differences between treatment ~ treatment alone. A generation did not affect the risk of PCME.
groups for the various endpoints,” Dr.  benefit for reducing “The lack of an association with pros-
McCafferty explained. “The study was  cystoid macular taglandin analogue use was interesting

designed to evaluate a single NSAID prod-
uct to avoid having multiple arms and
an even larger population.” patients.
OUTCOMES

Postoperative inflammation was evaluated at one and
six weeks after surgery based on cell/flare scores.
Mean scores at both visits were low in both study
groups, but there was a significant benefit for adjunc-
tive NSAID use.

The analyses of PCME incidence showed a statisti-
cally significant benefit of adding topical nepafenac

‘A survey conducted prior to designing the study
showed that the primary reason most cataract
surgeons were prescribing a topical NSAID was

to reduce the risk of PCME, which is off-label use.’

— Sean J. McCafferty, MD

touted for decreasing posterior capsule opacification,
capsular phimosis, and endothelial cell loss.”

Dr. McCafferty noted that adding a topical NSAID
to corticosteroid treatment after cataract surgery adds
cost and can cause discomfort for patients.

to the corticosteroid in the overall study population.

Analyses after stratification of patients based on the
absence or presence of purported PCME risk factors
showed the rate of PCME was approximately four-fold
higher in the subgroup with risk factors versus the

edema was seen
only in at-risk

but also consistent with the findings of a
retrospective study that included 40,000
patients,” Dr. McCafferty commented.

Patients enrolled in the study were also
asked to complete the Comparison of Ophthalmic
Medications for Tolerability (COMTol) questionnaire.
Analyses of the collected data showed a statistically
significant benefit of the topical NSAID for reducing
browache and tearing. There were no differences be-
tween study groups in analyses of any of the other
items included in the questionnaire.

The results of an ESCRS-sponsored European
multicenter trial of the prevention of cystoid macu-
lar edema after cataract surgery in nondiabetics in
which adjunctive NSAID treatment had benefit for
reducing clinically significant CME in nondiabetic
patients [Wielders LHP, et al. ESCRS PREMED Study
Group. J Cataract Refract Surg. 2018;44:429-439.]. Of-
fering a possible explanation for the difference, Dr.
McCafferty suggested it may be related to the use
of different corticosteroids.

“The ESCRS study used dexamethasone 0.1%, and
it has lower ocular tissue penetration than prednis-
olone acetate 1% that was used in the ASES and is
more commonly used in the United States,” he said. ®

SEAN J. MCCAFFERTY, MD
E: sjmccafferty@hotmail.com
Dr. McCafferty has no relevant financial interests to disclose.
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Intraocular corticosteroid a step
forward for postop inflammation

Sustained-release option overcomes limitations of topically administered drops

By Cheryl Guttman Krader; Reviewed by Eric D. Donnenfeld, MD

APPROVED BY THE FDA last year, dexameth-
asone intraocular suspension 9% (Dexycu, EyePoint
Pharmaceuticals) was officially launched in March.

As an investigator in premarketing clinical trials,
Eric D. Donnenfeld, MD, began using the novel sus-
tained-release corticosteroid three years ago.

Based on his experience and the advantages of
the intraocular product, Dr. Donnenfeld said he is
now using it routinely in all cataract surgery cases
involving Medicare patients.

“Drug delivery for medications used in cataract
surgery is changing dramatically, and dexametha-
sone intraocular suspension is an exciting advance
that overcomes the limitations of topically admin-
istered drops,” said Dr. Donnenfeld, clinical pro-
fessor of ophthalmology, New York University Lan-
gone Medical Center, New York, NY, and founding
partner, Ophthalmic Consultants of Long Island and
Connecticut, Garden City, NY.

“It puts the surgeon in charge and takes the re-
sponsibility of the corticosteroid out of the hands
of patients who may be unreliable or unable to ad-
minister their medication,” he said. “Furthermore,
it avoids the potential ocular surface toxicity of topi-
cal medications and their cost.”

PASS-THROUGH

STATUS
The dexamethasone intraocular suspension has been
granted pass-through status and reimbursement by
the Centers for Medicare and Medicaid Services, Dr.
Donnenfeld noted.

— Eric D. Donnenfeld, MD

As a result, dexamethasone intraocular suspen-
sion is provided at no cost to the surgery center, the
surgeon, or Medicare patients with coinsurance, who
represent about 90% of the Medicare population.

In the few months since the intraocular corticoste-
roid became commercially available, Dr. Donnenfeld

said that he has used it with excellent safety and
efficacy in about 100 eyes that underwent cataract
surgery, including some complex cases.

“The intraocular product immediately delivers and
maintains a therapeutic concentra-
tion of the corticosteroid at the tar-
get site,” he explained.

That can be a key driver for physi-

» Dexamethasone

the case and following delivery of any intracam-
eral antibiotic.

Dr. Donnenfeld offered the following tips to opti-
mize retention of the material behind the iris:
Hydrate the surgical incision so that
it is sealed—incision leak will draw the
product into the anterior chamber.
Place the tip of the delivery cannula

cians to consider to ensure positive intraocular behind the iris at 120° and move it in-

results for patients. suspension 9% feriorly while rubbing tangentially along
“For that reason, I particularly like (Dexycu, EyePoint the back of the iris.

it in situations where there is likely Pharmaceuticals)

to be an increased inflammatory re- was launched in According to Dr. Donnenfeld, mi-

sponse, such as in a case involving
a sutured IOL or planned pars plana
vitrectomy,” he added.

USE IN GLAUCOMA
SURGERY
For the same reasons, Dr. Donnen-

feld said his partners are using it in patients.

March 2019. Its
advantages make

it a natural choice

to routinely replace
topical corticosteroid
drops in all Medicare
cataract surgery

gration of the medication into the
anterior chamber does not seem to
compromise efficacy nor interfere
with vision.

Patients should be informed that
they may notice the material and that
it is not a cause for concern. H

glaucoma surgery.

“Iam considering its use for kera-
toplasty cases,” he added.

Dr. Donnenfeld said that he has seen a single
patient who required rescue topical corticosteroid
treatment to control inflammation, despite the rou-
tine use of a topical nonsteroidal anti-inflammatory
drug (NSAID) in all cases.

Although there is a risk for IOP elevation with
any corticosteroid, and IOP monitoring is necessary
when using the dexamethasone intraocular suspen-

‘The intraocular product immediately
delivers and maintains a therapeutic
concentration for the corticosteroid
at the target site.’

sion, the incidence of increased IOP in clinical trials
was low, and Dr. Donnenfeld said that he has not
encountered any patients who developed a postop-
erative IOP spike.

The intraocular corticosteroid is administered as
an 0.005 mL injection behind the iris at the end of

ERIC D. DONNENFELD, MD

E: ericdonnenfeld@gmail.com

Dr. Donnenfeld is a consultant to EyePoint Pharmaceuticals and other companies market-
ing and developing products for treating inflammation after ophthalmic surgery.
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prior to administration of XELPROS and may be reinserted
15 minutes following administration.

ADVERSE REACTIONS

The most common ocular adverse reactions in clinical trials
(incidence =5%) for XELPROS were eye pain/stinging, ocular
hyperemia, conjunctival hyperemia, eye discharge, growth of
eyelashes, and eyelash thickening.

DRUG INTERACTIONS

Precipitation may occur if drugs containing thimerosal are
used concomitantly with XELPROS. If such drugs are used,
they should be administered at least 5 minutes apart.

Please see brief summary of Full Prescribing Information on the
adjacent page.

References: 1. XELPROS [package insert]. Cranbury, NJ: Sun Pharmaceutical Industries, Inc; 2018. 2. Data on file. Cranbury, NJ:

Sun Pharmaceutical Industries, Inc.

@ © 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
Sl \ XELPROS, LIPIXELLE, and XELPROS Xpress are licensed trademarks of Sun Pharma Advanced Research Company Ltd.
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Brief Summary of Prescribing Information for XELPROS™
(latanoprost ophthalmic emulsion) 0.005%,
for topical ophthalmic use

XELPROS™ (latanoprost ophthalmic emulsion) 0.005%
See package insert for Full Prescribing Information.

INDICATIONS AND USAGE
XELPROS is indicated for the reduction of elevated intraocular pressure
(I0P) in patients with open-angle glaucoma or ocular hypertension.

CONTRAINDICATIONS
Known hypersensitivity to latanoprost, or any other ingredients in
this product.

WARNINGS AND PRECAUTIONS

Pigmentation

XELPROS may cause changes to pigmented tissues. The most
frequently reported changes are increased pigmentation of the iris,
periorbital tissue (eyelid), and eyelashes. Pigmentation is expected to
increase as long as XELPROS is administered. After discontinuation
of XELPROS, iris pigmentation is likely to be permanent. Patients
who receive treatment should be informed of the possibility

of increased pigmentation. The long-term effects of increased
pigmentation are not known.

Eyelash Changes

XELPROS may gradually change eyelashes and vellus hair in the
treated eye, including increased length, thickness, pigmentation,
and number of lashes. The changes are usually reversible upon
discontinuation of treatment.

Intraocular Inflammation

XELPROS should be used with caution in patients with a history of
intraocular inflammation (iritis/uveitis) and should generally not be
used in patients with active intraocular inflammation.

Macular Edema

XELPROS should be used with caution in aphakic patients, in
pseudophakic patients with a torn posterior lens capsule, or in
patients with known risk factors for macular edema.

Herpetic Keratitis

XELPROS should be used with caution in patients with a history of
herpetic keratitis. XELPROS should be avoided in cases of active
herpes simplex keratitis because inflammation may be exacerbated.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use
of multiple-dose containers of topical ophthalmic products.

Use with Contact Lenses
Contact lenses should be removed prior to administration of XELPROS
and may be reinserted 15 minutes following administration.

ADVERSE REACTIONS

Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical studies of a drug cannot
be directly compared to rates in the clinical studies of another drug
and may not reflect the rates observed in clinical practice.

Across multiple clinical trials conducted with XELPROS, the most
frequently reported ocular adverse reactions were eye pain/stinging
upon instillation and ocular hyperemia, reported in 55% and 41% of
patients treated with XELPROS, respectively. Other adverse reactions
reported (incidence >5%) were conjunctival hyperemia, eye discharge,
growth of eyelashes, and eyelash thickening. Less than 1% of patients
discontinued therapy because of intolerance to the eye pain/stinging or
to the ocular hyperemia.

DRUG INTERACTIONS

Precipitation may occur if drugs containing thimerosal are used
concomitantly with XELPROS. If such drugs are used, they should be
administered at least 5 minutes apart.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd.
PM-US-XPS-0070 03/2019

USE IN SPECIFIC POPULATIONS

Pregnancy

Pregnancy Category C

Reproduction studies have been performed in rats and rabbits. In
rabbits, an incidence of 4 of 16 dams had no viable fetuses at a dose
that was approximately 80 times the maximum human dose, and the
highest nonembryocidal dose in rabbits was approximately 15 times

the maximum human dose. There are no adequate and well-controlled
studies in pregnant women. XELPROS should be used during pregnancy
only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers

It is not known whether latanoprost or its metabolites are excreted
in human milk. Because many drugs are excreted in human milk,
caution should be exercised when XELPROS is administered to a

nursing woman.

Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

Geriatric Use
No overall differences in safety or effectiveness have been observed
between elderly and younger patients.

PATIENT COUNSELING INFORMATION

Potential for Pigmentation

Advise patients about the potential for increased brown pigmentation
of the iris, which may be permanent. Patients should also be informed
about the possibility of eyelid skin darkening, which may be reversible
after discontinuation of XELPROS.

Potential for Eyelash Changes

Inform patients of the possibility of eyelash and vellus hair changes
in the treated eye during treatment with XELPROS. These changes
may result in a disparity between eyes in length, thickness,
pigmentation, number of eyelashes or vellus hairs, and/or direction
of eyelash growth. Eyelash changes are usually reversible upon
discontinuation of treatment.

Handling the Container

Instruct patients to avoid allowing the tip of the dispensing container
to contact the eye or surrounding structures because this could cause
the tip to become contaminated by common bacteria known to cause
ocular infections. Serious damage to the eye and subsequent loss of
vision may result from using contaminated emulsions.

When to Seek Physician Advice

Advise patients that if they develop an intercurrent ocular condition
(eg, trauma or infection) or have ocular surgery, or develop any ocular
reactions, particularly conjunctivitis and eyelid reactions, they should
immediately seek their physician’s advice concerning the continued
use of the multiple-dose container.

Use with Contact Lenses

Advise patients that contact lenses should be removed prior to
administration of the emulsion. Lenses may be reinserted 15 minutes
following administration of XELPROS.

Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being
used, the drugs should be administered at least 5 minutes apart.

Rx Only
Distributed by: Sun Pharmaceutical Industries, Inc.
Cranbury, NJ 08512
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Knowledge is key for

successiul DALK procedure

Understanding corneal anatomy can minimize risk of Descemet’s membrane rupture

By Cheryl Guttman Krader; Reviewed by Sadeer B. Hannush, MD

nowledge of corneal ultrastructural anat-
omy that recognizes the presence of
the pre-Descemet’s layer (PDL) brings
anew understanding to deep anterior
lamellar keratoplasty (DALK) and its
successful completion, said Sadeer B.
Hannush, MD

Dr. Hannush, attending surgeon, cornea service,
Wills Eye Hospital, and professor of ophthalmol-
ogy, Sidney Kimmel Medical Col-
lege, Thomas Jefferson University,
Philadelphia, explained that the
PDL, which was first described
by Professor Harminder Dua and
colleagues in 2013,! lies immedi-
ately anterior to Descemet’s mem-
brane (DM), beneath the posterior
stroma. Although it is only 5 to
15 pm thick, the PDL has a high bursting pressure
of >500 mm Hg.

Whether or not the PDL is left behind with the
DM and endothelium after air injection to create
the Big Bubble (BB) in DALK determines the risk
of rupture into the anterior chamber.

“A BB type 1 (BB1) cleaves off or separates the
posterior stroma from the PDL, leaving the PDL be-
hind with DM and endothelium. In this scenario,
there is little risk of perforation into
the anterior chamber because the
PDL has such a high bursting pres-
sure,” he said.

Dr. Hannush also noted that a Big
Bubble type 2 (BB2) forms between
PDL and DM, leaving behind DM
and endothelium.

“In this situation, the risk of rupture

— TAKE-HOME —

» Knowledge of

the presence and
characteristics of the
pre-Descemet’s layer
provides a foundation
for the understanding

helpful for achieving a BB1.
Surgeons who do not have
access to this imaging tool
may be able to judge whether
a BB1 or BB2 was created
based on how it is formed.

“In most instances, a BB1
develops from the center to
the periphery whereas a BB2
develops from the periph-
ery to the center,” he said.

If there is a BB2, surgeons
do not need to abort the
DALK procedure and con-
vert to penetrating kerato-
plasty. In this instance, Dr.
Hannush noted that surgeons
need to recognize that they
are dealing with a more ten-
uous situation that requires
patience and attention to de-
tail in order to bring DALK
to a successful completion.

Dr. Hannush offered sev-
eral pearls for proceeding in the setting of a BB2.
To minimize the risk of DM rupture, he cautioned
against touching DM with any instrument or squirt-
ing it with BSS.

Dr. Hannush also recommended
injecting a cohesive viscoelastic be-
tween PDL and DM to create space
and avoid inadvertent contact be-
tween the scissors and DM while
removing the posterior stroma.

“Ideally, the viscoelastic device
cannula may be replaced with the

into the anterior chamber is greater of tissue separation same cannula used to create the BB
because the bursting pressure of DM during deep anterior (eg., Sarnicola, Fogla, Tan, etc.),” he
is only around 30 mm Hg, and this lamellar keratoplasty said, noting these cannulas are pre-
risk remains increased during the that will minimize ferred because they have a smooth
remainder of the procedure due to the risk of rupture contour and a posterior opening that
the fragility of DM,” he explained. with Big Bubble will push DM away from the cannula.

Dr. Hannush said that by allowing
surgeons to identify the location of
the cannula before injecting air to
create the BB, intraoperative OCT is

creation and during
the remainder of the
procedure.

Dr. Hannush also advised use of
rounded scissors to remove the pos-
terior stroma/PDL after creation of
BB2 and cautioned against “leaning”

Understanding corneal ultrastructural anatomy can bring a new
understanding to deep anterior lamellar keratoplasty. In this image,
air creates a Big Bubble. (Image courtesy of Sadeer B. Hannush, MD)

on DM with the posterior blade of the scissors. The
Tan DALK scissors, which features a platform on
the posterior blade, is designed specifically for this
maneuver in cases of both BB1 and BB2.

“Before proceeding, however, ensure that the big
bubble (1 or 2) extends to or beyond the trephina-
tion mark and that there are no adhesions between
PDL and DM,” Dr. Hannush concluded. “They can
lead to rupture during removal of the posterior
stroma (BB1) or the posterior stroma/PDL (BB2).” B

REFERENCE
1. Dua HS, et al. Ophthalmology. 2013;120:1778-1785.

SADEER B. HANNUSH, MD

E: Sbhannush@gmail.com

This article was adapted from Dr. Hannush’s presentation during Cornea Day

at the 2019 meeting of the American Society of Cataract and Refractive Surgery.
Dr. Hannush has no relevant financial interests to disclose.
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The first and only FDA-approved, single-dose,
sustained-release, intracameral steroid for the
treatment of postoperative inflammation’

With a single injection at the end of cataract
surgery, anti-inflammatory efficacy begins
as early as day 1 and continues through day 30"

= The percentage of patients who received DEXYCU (517 mcg) who
had anterior chamber cell clearing on day 8 was 60% (n=94/156)
vs 20% (n=16/80) in the placebo group’

= The cumulative percentage of subjects receiving rescue medication
of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID)
at day 30 was significantly lower in the DEXYCU (517 mcg) treatment
group (20%; n=31/156) compared to placebo (54%; n=43/80)

NOW AVAILABLE

DEXYCU

(dexamethasone intraocular
suspension) 9%

*DEXYCU was studied in a randomized, double-masked, placebo-controlled trial. Patients received either DEXYCU or a vehicle administered by a physician at the end of the surgical procedure.
The primary endpoint was the proportion of patients with anterior chamber cell clearing (cell score=0) on postoperative day 8.

INDICATION AND USAGE

DEXYCU" (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS

Increase in Intraocular Pressure

» Prolonged use of corticosteroids, including DEXYCU, may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision

» Steroids should be used with caution in the presence of glaucoma

Delayed Healing
= The use of steroids after cataract surgery may delay healing and increase
the incidence of bleb formation

= In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of corticosteroids

Exacerbation of Infection

» The use of DEXYCU, as with other ophthalmic corticosteroids, is not
recommended in the presence of most active viral diseases of the cornea and
conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal
disease of ocular structures

» Use of a corticosteroid in the treatment of patients with a history of herpes
simplex requires caution and may prolong the course and may exacerbate
the severity of many viral infections

» Fungal infections of the cornea are particularly prone to coincidentally
develop with long-term local steroid application and must be considered
in any persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate

= Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection

Cataract Progression
» The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts

ADVERSE REACTIONS

» The most commonly reported adverse reactions occurred in 5-15%
of subjects and included increases in intraocular pressure, corneal
edema and iritis

Please see brief summary of full Prescribing Information
on adjacent page.

References: 1. DEXYCU" (dexamethasone intraocular suspension) 9% full U.S. Prescribing Information. EyePoint Pharmaceuticals, Inc. December 2018. 2. Donnenfeld E, Holland E. Dexamethasone
intracameral drug-delivery suspension for inflammation associated with cataract surgery: a randomized, placebo-controlled, phase Ill trial. Ophthalmology. 2018;125(6):799-806. 3. Data on file.
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DEXYCU and the EyePoint logo are trademarks of EyePoint Pharmaceuticals, Inc.
©2019 EyePoint Pharmaceuticals, Inc. All rights reserved. 01/2019
480 Pleasant Street, Suite B300, Watertown, MA 02472
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DEXYCU (dexamethasone intraocular suspension) 9%,
for intraocular administration
Initial U.S. Approval: 1958

BRIEF SUMMARY: Please see package insert for full prescribing information.

1 INDICATIONS AND USAGE
DEXYCU (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Increase in Intraocular Pressure
Prolonged use of corticosteroids including DEXYCU may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision.
Steroids should be used with caution in the presence of glaucoma.

5.2 Delayed Healing

The use of steroids after cataract surgery may delay healing and increase

the incidence of bleb formation. In those diseases causing thinning of the cornea
or sclera, perforations have been known to occur with the use of corticosteroids.

5.3 Exacerbation of Infection

The use of DEXYCU, as with other ophthalmic corticosteroids,

is not recommended in the presence of most active viral diseases of the
cornea and conjunctiva including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial

infection of the eye and fungal disease of ocular structures.

Employment of a corticosteroid medication in the treatment of patients

with a history of herpes simplex requires caution. Use of ocular steroids may
prolong the course and may exacerbate the severity of many viral infections
of the eye (including herpes simplex). Fungal infections of the cornea are
particularly prone to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal culture should
be taken when appropriate.

Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection.

5.4 Cataract Progression
The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts.

6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
e Increase in Intraocular Pressure [see Warning and Precautions (5.1)]
e Delayed Healing [see Warnings and Precautions (5.2)]
e |nfection Exacerbation [see Warnings and Precautions (5.3)]
e Cataract Progression [see Warnings and Precautions (5.4)]

6.1 Clinical Trials Experience

Because clinical studies are conducted under widely varying conditions,
adverse reaction rates observed in the clinical studies of a drug cannot
be directly compared to rates in the clinical studies of another drug and
may not reflect the rates observed in practice.

The following adverse events rates are derived from three clinical trials

in which 339 patients received the 517 microgram dose of DEXYCU. The
most commonly reported adverse reactions occurred in 5-15% of subjects
and included increases in intraocular pressure, corneal edema and iritis.
Other ocular adverse reactions occurring in 1-5% of subjects included,
corneal endothelial cell loss, blepharitis, eye pain, cystoid macular edema,
dry eye, ocular inflammation, posterior capsule opacification, blurred vision,
reduced visual acuity, vitreous floaters, foreign body sensation, photophobia,
and vitreous detachment.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no adequate and well-controlled studies of DEXYCU
(dexamethasone intraocular suspension) in pregnant women. Topical ocular
administration of dexamethasone in mice and rabbits during the period

of organogenesis produced cleft palate and embryofetal death in mice and
malformations of abdominal wall/intestines and kidneys in rabbits at doses
7 and 5 times higher than the injected recommended human ophthalmic dose
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively

[see Data in the full prescribing information].

In the US general population the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4%
and 15 to 20%, respectively.

8.2 Lactation

Risk Summary

Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production,
or cause other unwanted effects. There is no information regarding the
presence of injected DEXYCU in human milk, the effects on breastfed infants,
or the effects on milk production to inform risk of DEXYCU to an infant during
lactation. The developmental and health benefits of breastfeeding should

be considered, along with the mother’s clinical need for DEXYCU and any
potential adverse effects on the breastfed child from DEXYCU.

8.4 Pediatric Use
Safety and effectiveness of DEXYCU in pediatric patients have not
been established.

8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between older and younger patients.

Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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Three-step surgery allays aging,
fatigue in lower lid procedure

Dual-plane blepharoplasty can improve tear trough, skin, lower lid position

By Lynda Charters; Reviewed by Martin H. Devoto, MD

n contrast to upper lid blepha-
roplasty—which is considered a
surgically simple procedure when
given the appropriate attention
to detail—that of the lower lid is
one of the most complex facial
cosmetic procedures performed,
said Martin H. Devoto, MD.

With aging and fatigue reflected in
the lower eyelid area, the key elements
to achieving a youthful contour in the
lower lid is providing a short vertical
lower lid.

“After each decade, the length of
the lower lid increases,” explained Dr.
Devoto, director, Oculoplastics and
Orbital Surgery Di-
vision, Consultores
Oftalmologicos, Bue-
nos Aires, Argentina.
“A short lower lid is
a sign of youth.”

Another element is
the preservation and
enhancement of the
shape of the lower lid. In younger pa-
tients, the lateral canthal angle of the
lower lid is higher than the medial
compared with older patients.

The final element that should be
enhanced is the quality of the skin,
he noted.

THREE PARTS

To reach these goals, Dr. Devoto and
colleagues perform a three-part com-
bination procedure—the dual-plane
blepharoplasty.
The first part is improving the tear
trough with fat transposition.
The second part is tightening the or-
bicularis muscle to improve laxity by
placing a stitch that is passed from the
superior incision above when performing
an upper lid blepharoplasty or by mak-
ing a separate stab incision, grasping
the orbicularis muscle, and tightening
it to the upper lid.
The third component is improving wrin-
kles using a skin-pinching technique,

Dr. Devoto

IS

@< VIDEO watch the procedure. Go to OphthalmologyTimes.com/LowerLid (Video courtesy of Martin H. Devoto, MD)

which preserves the orbicular muscle

function and innervation by avoiding cut-

ting the muscle, Dr. Devoto explained.

Dr. Devoto makes a cut with a mo-
nopolar needle or CO, laser after the
lower lid is retracted. He performs the
dissection in front of the septum to
avoid bulging of the fat.

Dr. Devoto notes the importance of
placing a corneal shield, but before that,
he puts a stitch in the conjunctiva and
places retractors for better exposure.
He dissects inferior to the arcus margi-
nalis, for about 10 mm and completely
release the orbital retaining ligament.

He advises paying attention to the
exit point of the infraorbital nerve, and
the dissection can be aided using a cot-
ton swab. When the pocket is formed,
the medial and central fat pads are
released in pedicules and freed using
Wescott scissors. A 5-0 nylon suture is
inserted about 10 mms below the pre-

marked arcus marginalis. The suture
goes under the dissected flap and it is
used to engage the medial and central
fat pads to create a “curtain” of fat.

A final step in the procedure is pinch-
ing of the skin, which is removed with
a Wescott scissors to the point of the
inferior punctum. To raise the orbi-

The fat creates a layer cularis muscle, he en-
that willhold and help [ TAKE-HOME — gages the periosteum by
elevate the tear trough, passing a suture, which
Dr. Devoto explained. » Lower lid goes beneath the orbic-

The exit point is lo- blepharoplasty is ular muscle and exits
cated slightly nasally. one of the most through pinched tissue
A pearl at this point is complex facial to produce a mild el-
to avoid overtighten- cosmetic procedures evation of the canthal

ing the 5-0 nylon stitch,
which is removed 1
week postoperatively.

The lateral fat pad
can be transposed in

performed, in

contrast to upper lid
blepharoplasty. Martin
H. Devoto, MD, shares
his surgical pearls.

elevation. The knot is
buried under the orbi-
cularis muscle.

“The key points
in this procedure are

some patients, but in
these cases, a dissec-
tion is necessary in the lateral area.
However, this increases the degree of
chemosis. Because of this, he usually
opts to excise this fat.

marking the extent of
the tear trough and dis-
secting and releasing of the entire tear
trough, careful and complete release of
the fat pedicles with no or partial exci-

Continues on page 23 : Dual-plane
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CORNEAL

( Continued from page 1)

the people in the world affected by corneal blind-
ness never have any opportunity for treatment to
restore vision,” Dr. Shiuey said. “There exists a big
mismatch between the availability of corneal tissue
for transplantation and the number of patients in
need of a corneal transplant, and yet
very few artificial corneas are being
implanted.”

There is also a lack of trained cor-

— TAKE-HOME —

» Drawbacks

ination incision into an 8-mm corneal pocket that
is created at about 100 pm above the endothelium
using a femtosecond laser.

“The keratoprosthesis cannot be implanted without
a very precise way to make the corneal pocket, and
so the pocket cannot be created manually,” he said.

“The recommended method of pocket creation
is with a femtosecond laser, which is widely avail-
able around the world,” he said. “For those places
that do not have access to femtosecond lasers, there
are commercially available non-laser
devices that can be used for precise
pocket creation.”

The procedure does not need to be

neal transplant surgeons worldwide and limitations performed in an operating room, nor
and few sterile operating rooms that of penetrating does it require concomitant glaucoma
are properly equipped for the proce- keratoplasty surgery that is often performed in
dure, he added. and penetrating cases of penetrating keratoprosthesis

“Although the Boston keratopros- keratoprosthesis implantation, Dr. Shiuey emphasized.
thesis offers an alternative to corneal prevent their “The procedure can be performed

transplantation, donor tissue is still
needed for implantation,” Dr. Shi-
uey said.

“Itis associated with severe compli-
cations that limit it from being widely
utilized,” he said. “If we could change
this dynamic, we could potentially
treat all of the patients in the world
who are affected by corneal blindness.”

widespread use to
treat the tens of
millions of people
with corneal
blindness. A non-
penetrating artificial
cornea was designed
to overcome the
impediments.

in a clean office environment, and it
has a short learning curve,” he said.

A review of outcomes in 26 patients
who were previously blind showed
that 92% were able to achieve 20/200
or better vision. Improvement in vi-
sion occurred quickly after surgery,

DIVING DEEPER

The non-penetrating keratoprosthesis has an over-
all diameter of 7 mm and has a 4 mm central optic.
“The optic provides a full visual field and its pre-
scription is also potentially customizable,” Dr. Shi-
uey said.
The device is implanted through a 3.5 pm treph-

stabilized within one to two months,
and remained unchanged during a
mean follow-up at 50 months.

The safety review showed an 11% extrusion rate.
Other complications included one case of corneal
melting in a patient with a diagnosis of chemical
burn and one infection in a patient who was not
compliant with the postoperative regimen.

CLINICAL EXPERIENCE

surgery

“There were no cases of endophthalmitis, retro-
prosthetic membrane, or increased IOP, which are
the serious complications that traditionally happen
with penetrating keratoprostheses,” Dr. Shiuey said.

The outcomes were replicated in another series re-
ported by Jorge Alio, MD, PhD, that included 15 patients
[Alio JL, et al. BrJ Ophthalmol. 2015;99:1483-1487].

“There were also no cases of endophthalmitis,
retroprosthetic membrane, or increased IOP in this
smaller cohort,” noted Dr. Shiuey, adding that Dr.
Alio also commented that the “KeraKlear keratopros-
thesis is a noninvasive viable alternative to corneal
transplantation with potential advantages like de-
creased risk of endophthalmitis, expulsive hemor-
rhage, and worsening glaucoma.”

The development of the non-penetrating kerato-
prosthesis is supported in part with funding from
the National Institutes of Health. The FDA trial is
investigating its use in patients with corneal opac-
ity that are at high risk of complications with pen-
etrating keratoplasty.

The study is being conducted at four U.S. centers,
including Harvard Medical School; the Gavin Her-
bert Eye Institute, University of California-Irvine;
Duke Eye Center; and the Cincinnati Eye Institute.
Dr. Shiuey encouraged his colleagues to refer poten-
tially eligible patients for screening. ®

YICHIEH SHIUEY, MD

E: yshiuey@keramed.com

This article was adapted from Dr. Shiuey's presentation during the Innovators General
Session at the 2019 meeting of the American Society of Cataract and Refractive Surgery.
As the inventor, Dr. Shiuey has a financial intrest in the KeraKlear artificial cornea.

DUAL-PLANE

( Continued from page 22 )

sion to avoid tension, and identification of the inferior
oblique muscle to make sure the medial and central
fat pockets are not attached to the muscle,” he said.

Dr. Devoto and colleagues conducted a study that
included 200 consecutive patients who underwent
this procedure in two centers in Argentina and Italy

performed by two surgeons (Dr. Devoto and Dr. Fran-
cesco Bernardini, MD).

An oculoplastics specialist evaluated the changes
in the tear trough and a dermatologist assessed the
changes in wrinkling on photographs from preop-
eratively to postoperatively.

The changes in the lower lid position were ana-
lyzed using validated software and compared with
controls who ranged in age from 25 to 35 years.

“Using the software, we were able to show that
the distance in the eyelid margin decreased signifi-

‘We were able to show that the distance in the
eyelid margin decreased significantly [p < 0.09]
after surgery in both the vertical mid-pupillary
distance and the medial and lateral radius.

— Martin H. Devoto, MD

cantly [p < 0.05] after surgery in both the vertical
mid-pupillary distance and the medial and lateral
radius,” he said.

Ninety percent of patients had skin improvement;
96% had tear trough improvement; and 75% had
good to excellent outcomes.

Complications can include remaining bags under
the eyes, irregularities in the correction, and insuf-
ficient transposition of the tear trough.

“The dual-plane blepharoplasty can improve the
tear trough, the skin, and the lower lid position,”
Dr. Devoto concluded. B

MARTIN H. DEVOTO, MD

E: martindevoto@gmail.com

This article was adapted from Dr. Devoto’s presentation during Oculoplastics Subspecialty
Day at the 2018 meeting of the American Academy of Ophthalmology. Dr. Devoto has no
financial interest in any aspect of this report.
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Physicians share surgical pearls
for successfiul trabeculectomy

Several techniques can result in better surgical outcomes for patients

By Cheryl Guttman Krader; Reviewed by Paul Palmberg, MD, PhD, and Henry D. Jampel, MD, MHS

J

To avoid bleeding in the area of filtration, cut the conjunctival Tenon’s capsuile flap. (Photos courtesy of Paul Palmberg, MD, PhD)

VARIATIONS IN trabeculectomy
technique aim to optimize long-term
IOP control and minimize the risk of
early and late complications.

Paul Palmberg, MD, PhD, and Henry
D. Jampel, MD, MHS, shared elements
they have incorpo-
rated in their surgical
approach that con-
tribute to successful
trabeculectomy.

Dr. Palmberg said
that his current tech-
nique has been de-
veloped during a ca-
reer of more than 40
years.

“In a large group
of patients, it has
achieved long-last-
ing IOP controlin the
low-normal range
with no net visual

Dr. Jampel

field progression over a decade of fol-
low-up, and it has been associated

with a low rate of hypotony,” said
Dr. Palmberg, professor of ophthal-
mology, Bascom Palmer Eye Institute,
University of Miami Miller School of
Medicine, Miami, FL.

The first consideration is how to
avoid bleeding and the need for ex-
cessive cautery, both of which pro-
mote scarring, he reported.

AVOIDING BLEEDING

To avoid bleeding in the area of filtra-
tion, he cuts the conjunctival-Tenon’s
capsule flap only far away from the
filtering site, beginning with a lat-
eral relaxing incision down to sclera,
demonstrated in the photo above.

Dr. Palmberg said he then everts
the conjunctiva and passes the West-
kott scissors behind the insertion of
Tenon’s capsule, which is 1-2 mm be-
hind the insertion of the conjunctiva,
in order to enter the potential space
under Tenon’s.

The scissors are then advanced

under Tenon’s, lifting it above the
scleral surface vessels, pulled down
toward the limbus, and then one blade
is inserted and the conjunctiva and
Tenon’s capsule are
cut together at their
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large (4 x 4 mm) thin pieces of cellu-
lose sponge cut from a spear sponge.
The sponges are placed through the
opening in the intramuscular septum
to each side and along
the limbus.

insertions. The sponges are re-
“The only bleeding moved after 3 to 5 min-

. . . » Glaucoma surgeons .

is at the insertions, P utes and inspected to
highlight elements .

where spot cautery can > see that they are in-

C of their personal .

be applied,” Dr. Palm- tact. Then, the eye is

trabeculectomy

berg said. “This avoids

technique, which

rinsed with 5-10 ml of

the problem that I see timize | saline.
with smaller conjuncti- ::an o:) ogmzeto';g' “I have found that
val flaps, in which the erm contro the wide application of

scissors pass blindly

and minimize the

MMC, introduced by

under the flap and cut risk o;'.ea:.ly and late Sir Peng Khaw, greatly
into the vessels in Ten- complications. reduced bleb problems
on’s, and mitomycin-C by producing more dif-

(MMC) sponges come
out soaked in blood.”

He then uses the scissors to pene-
trate through the intermuscular sep-
tum to each side of the superior rectus.

MMC 0.4 mg/mlis then applied using

fuse blebs,” he said.
Dr. Palmberg added that prior to
MMC application, he creates a “safety-
valve” tunneled trabeculectomy.
In this technique, a 3-mm groove
is made at two-thirds depth in the 12
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How to Achieve a Watertight
Conjunctival Closure

o’clock position, 1 mm behind clear
cornea. Then a crescent knife is used
to tunnel 2 mm forward, 1 mm into
clear cornea. A bent paracentesis
blade is then used to enter the ante-
rior chamber, and a 0.75 mm Kelly
Decemet’s punch is used to punch out
two side-by-side pieces of the poste-
rior lip of the internal ostium. Bal-
anced salt solution is then injected
into the anterior chamber to inflate
it and to initiate aqueous flow.

The flow is observed to equilib-
rium, using a cellulose spear sponge
to gently touch the groove to absorb
fluid, and then the points of light in
the groove are watched as they dis-
appear as fluid fills the groove.

The IOP at equilibrium flow is esti-
mated by pushing on the cornea with a
30-gauge cannula, with a goal of hav-
ing this wound set an IOP of about 4-6
mm Hg, Dr. Palmberg said.

ADDITIONAL PUNCHES

Additional punches or cutting down
on the sides of the tunnel are then per-
formed until that goal is reached. Two
10-0 nylon sutures are then placed and
their tension adjusted to yield an equi-
librium IOP estimated at 8-12 mm Hg.

“That this is an effective means
of adjusting the scleral resistance is
confirmed by the observed mean IOP
of 10 mm Hg on day 1 postop,” Dr.

Palmberg said.

The conjunctival flap is then closed
with a buried 10-0 nylon mattress
suture at 12 o’clock. Buried mattress
sutures of 8-0 polyglactin 910 (Vic-
ryl) are placed at 3 and 9 o’clock,
with the conjunctiva-Tenon’s capsule
pulled tight along the limbus to be
impaled upon the emerging needle.

The suture is then continued as a
running suture to the end, and an api-
cal bite is passed back under the flap
on each side to be tied underneath
the flap, so that the single knot to
each side is buried, with a snug and
water-tight closure, without bunch-
ing the tissue.

SCLERAL BITES

Dr. Palmberg emphasized that the
scleral bites of the closure need to pass
vertically into the tissue, then pass
alongin sclera, and also exit as verti-
cally as possible, producing “square
wave bites,” rather than skimming
bites, in order for the fragile conjunc-
tiva to be supported and not torn.

Considering fashion stitches, Dr.
Palmberg said he wondered how seam-
stresses could sew a fragile material
like silk without having the thread
claw holes.

“Looking at the inside of a seam
in my wife’s silk dress I saw seam
binding tape and noted that the seam-

Closure to each side with knots
buried:
1. Mattress at limbus
2. Continue as running to apex
of relaxing incision
3. Back under to tie
underneath.

Snug, not bunched
(Photo courtesy of Paul Palmberg, MD, PhD)

stress aligns passes through the tape
with passes through the silk on each
side so that the closure compresses,
but does not tear the material,” he
explained. “If you do not similarly
support the conjunctiva with matched
scleral bites, your sutures will grad-
ually claw through the scleral bite
at the skimming entry and exit and
loosen the conjunctival closure, typi-
cally leading to alimbal leak at about
three days.”

Dr. Palmberg said that his tech-
nique is fairly efficient, involves no
device cost, and obviates the need
for an iridectomy because there is
no flow until the anterior chamber
is formed.

In addition, the technique also is
associated with less induced astig-
matism because the flap sutures do
not need to be very tight.

“But most important are the out-
comes showing it has achieved an
average IOP of 11 mm Hg over a de-
cade of follow-up with no net field
loss in the group, and a success rate,
defined by an IOP < 15 mm Hg, of
90% at two years, 73% at five years,
and 60% at 10 years,” he said.

MORE PEARLS

Highlighting a few steps in his tra-
beculectomy technique, Dr. Jampel,
Odds Fellows professor of Ophthal-

surgery

mology, Wilmer Eye Institute, Johns
Hopkins University School of Medi-
cine, Baltimore, said he initiates the
conjunctival peritomy 1.5 to 2 mm
posterior to the limbus, a technique
he learned from Eugenio Maul Jr.,
MD, and places a 50/50 mixture of
lidocaine and bupivicaine through
the snip incision for local subcon-
junctival anesthesia.

When applying MMC, Dr. Jampel
uses an 0.2 mg/mL concentration and
places it through the snip incision.
He opens up the incision so that it is
parallel to and about 2 mm posterior
to the limbus.

Dr. Jampel then performs the con-
junctival dissection posteriorly and
to the sides.

After the trabeculectomy flap has
been made, Dr. Jampel preplaces two
releasable sutures of 10-0 nylon using
a technique shown to him by Jayant
Iyer, MD, a fellow who came from
Singapore.

SINGAPORE SLING

“I have named this technique the Sin-
gapore sling releasable suture. It is
made by placing a backhanded su-
ture that starts in the sclera, comes
out through the cornea, and then goes
back in through the flap,” explained
Dr. Jampel.

After completing the scleral flap
dissection, creating a sclerotomy with
a Kelly Descemet’s punch, and iridec-
tomy, he then sutures the flap with
the releasable sutures and places a
third releasable suture anchored in
the cornea.

He said he then closes the conjunc-
tiva with two 10-0 nylon wing sutures
whose knots are buried.

“I feel that by pulling the poste-
rior lip up against a residual ‘bolster’
of conjunctiva at the limbus, I can
achieve a watertight closure without
the need for a central suture,” Dr.
Jampel concluded. &

HENRY D. JAMPEL, MD, MHS

E: hjampel@jhmi.edu

This article was adapted from Dr. Jampel’s presentation at the
2019 American Glaucoma Society annual meeting. Dr. Jampel
has no relevant financial interests to disclose.

PAUL PALMBERG, MD, PHD

E: mitodoc@aol.com

This article was adapted from Dr. Palmberg’s presentation at the
2019 American Glaucoma Society annual meeting. Dr. Palmberg
has no relevant financial interests to disclose.
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Neuropathic corneal pain:

The new ‘umbrella’

Focus of dry eye may shift to ocular surface issues that can cause discomfort in patients

By Lynda Charters; Reviewed by Anat Galor, MD

he term “dry eye” does not represent one
disease but rather is an umbrella term
that covers factors that may be unrelated
to each other. When considering dry eye
symptoms, there is a mix of pain and vi-
sual disturbances, which are not necessar-
ily driven by the same underlying factors,
said Anat Galor, MD, associate professor of ophthal-
mology, Bascom Palmer Eye Insti-
tute, University of Miami, Miami.

Pain is defined as an unpleasant
sensory and emotional experience
associated with actual or potential
tissue damage, she said. The word
“pain” may prompt a barrage of
descriptors to come to mind, such
as burning, sharp, or dryness, all
words that are used by patients to describe numer-
ous sensations, all of which can induce a negative
emotional response.

In the context of dry eye disease, the word pain,
i.e., ocular surface pain, should scream “unhappy
nerves,” to clinicians. Many pathologies can make
nerves “unhappy,” including abnormal anatomy and
medication toxicity. While patients may present with
the complaint of ocular dryness, they may not have
dry eye disease, according to Dr. Galor. Physicians
have to look outside the tear film in some patients.

She described a patient who complained of extreme
sensations of dryness but in actuality had redundant
inferior conjunctival folds and a central expanded tear
lake. It is a hallmark of conjunctrivochalasis, char-
acterized by loose or redundant bulbar conjunctivae
that drape over the lower eyelid margin. Examination
after application of fluorescein showed that the nasal
and temporal areas usually occupied by the tear lake
were obliterated by conjunctiva.

Any conjunctival issue, such as a pterygium or an
elevated bleb, can cause dry eye symptoms. Any eyelid
issue can cause dry eye symptoms. She advised that
physicians look for eyelid laxity and spastic entropion.

Drugs are another cause of dry eye symptoms, as
can be seen in patients being treated for glaucoma.
Other causes of dry eye symptoms are aqueous and
evaporative tear deficiency. All are factors that cause
nociceptive pain. A consideration often overlooked is

nerves that can become dysfunctional
and transmit signals inappropriately,
i.e., neuropathic pain.

Dr. Galor noted her steps for iden-
tifying the type of pain that patients
are experiencing.

Step 1 is conducting a standardized
workup by evaluating the symptoms,
which includes an understanding of
whether the patient is complaining of

pain or vision complaints, chronicity, and pain quality.
“Clues that a patient may have a neuropathic com-
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» Corneal pain is
multifactorial and
clinicians should look
beneath the surface
to determine potential
sources and solutions.

ponent to the pain are complaints of burning, hyperal-

Left top: Corneal staining can
correlate with visual function in dry
eye. Above: A confocal microscopy
image can serve as a diagnostic tool
when treating patients. Bottom left:
Conjunctrivochalasis is shown in a
patient. (Photos courtesy of Anat Galor, MD)

gesia, for example, from sensitivity to
wind, and allodynia,” Dr. Galor noted.

Step 2 involves the investigation of
possible systemic issues that might be
causing pain.

Step 3 is a fast, but complete ocular
surface examination. A fluorescein strip
can provide information about tear vol-
ume and break-up time, staining, eye-
lid issues, and anatomic abnormalities.

Step 4 considers the presence of persistent pain
after instillation of a drop of anesthesia.

Continues on page 27 : Dry eye
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Retinal detachment: No time like
the present or sleep on it?

Anatomic changes after RD might help determine best time for surgery

By Lynda Charters; Reviewed by Kirk H. Packo, MD

TIMING IS EVERYTHING, even in rela-
tion to how quickly retinal detachments (RDs) should
be repaired.

But what factors go into determin-
ing the optimal surgical time? A look
at the anatomic changes that ensue
after RD might help answer that
question, according to Kirk Packo,
MD, professor and chairman, De-
partment of Ophthalmology, Rush

University Medical Center, Chicago.
ANATOMIC CHANGES

A cascade of events takes place after a detachment,
the first of which is development of cystoid macular
edema followed by retinal degeneration. A study of
owl monkeys showed that two variables were recog-
nized over time: the time and height of the detach-
ment. The photoreceptors begin to change within a
day of the detachment. They fragment, become ir-
regular, and rupture. The cells die within 14 days,
Dr. Packo said.

Although the RPE have their normal blood supply
under a detachment, they also are affected. The reti-
nal pigment epithelium (RPE) microvilli retract and
the surface becomes rounded.

“If the retina is put back in place, time is required
for recovery,” he said.

When the retina is reattached, the edema begins to
resolve at one day in the owl monkey. However, the
outer segments and RPE take more time.

Dr. Packo demonstrated that in cats the thodopsin
antibody is seen throughout the retina 28 days after
a detachment. The bipolar cells begin to sprout and

Mueller cells proliferate at three days, which becomes
marked by the seventh day. By 28 days, a glial scar has
formed throughout the inner retina, which explains
the lack of visual recovery, Dr. Packo pointed out.

In the outer segments, change hap-
pens fast, i.e., within an hour, and
they shorten considerably over time.
By 28 days after reattachment, they
have still not normalized.

WHAT TO LOOK FOR

There are preoperative factors that de-
termine retinal recovery in humans.
DURATION: Ross et al. (Ophthalmol-
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» After detachment,
development of
cystoid macular
edema and retinal
degeneration occur,
making time a key
element in treatment.

HEIGHT: A study (Retina. 2005;25:434-53) of 20 cases
with a macula-off detachment reported the final vision
was correlated negatively with height, distance from
the fovea to the closest attached retina, and the extent
of structural changes in the detached
retina. The authors found a significant
difference at nine months in vision
between shallow and highly detached
cases, 20/40 and 20/63, respectively.

TECHNIQUE: Among the three tech-
niques for treating detachments, pneu-
matic retinopexy, buckling, and vit-
rectomy, a comparison of the first two
showed identical results, 98% and 99%

0gy. 1998;105:2149-53) compared the
durations of macula-off RDs in groups
treated surgically one to two days, three to four days,
and five to seven days after detachments. Interestingly,
the vision in the three groups was a mean of 20/60
(p = 0.5) (mean follow-up, 10.5 months), suggesting
that repairing a macula-off detachment within seven
days does not affect the final vision.

Another study (Ophthalmology. 2002;109:146-56)
looked at postponing surgery for more than one week
(range, one day to six weeks) in 94 cases of macula-
off detachments. The investigators found that the best
results were achieved within 10 days of the detach-
ment and younger patients fared better. The vision
at 11 days to six weeks was 20/40 in 27% of cases
compared with 20/40in 71% at 10 days or sooner and
20/40 in 14% after six weeks after the detachment,
Dr. Packo noted.

“The results indicate that there should really be no
rush to the operating room,” he said.

overall success, respectively (Ophthal-
mology. 1989;96:772-83). In cases of
macula-off detachments pneumatic retinopexy achieved
a vision of 20/50 in 80% compared with 56%.

MAKING A COMPARISON

When vitrectomy and buckling were compared (Ret-
ina. 2005;25:957-64), no differences in anatomic suc-
cess or vision were found (83% versus 94% and 20/45
versus 20/40, respectively). Another study (Jpn J
Ophthalmol. 2000;44:538-49) also reported that the
two procedures were equivalent; however, in vitrec-
tomy patients with macula-off detachments longer
than one week vitrectomy achieved better results
than buckling.

Buckling stills holds its own as evidenced by the PRO
Study that included 2,168 cases of uncomplicated RDs;
phakic patients achieved better vision with buckling
versus vitrectomy or vit/buckle, and in pseudopha-

Continues on page 28 : Retina

DRY EYE

( Continued from page 26 )

Once information has been gathered, Dr. Galor
said she evaluates it. She first treats the nocicep-
tive sources of pain, such as inflammation and lid
margin disease.

“If that does not relieve the pain, I move on,” she said.

Corneal nerve modulation, especially with use of
autologous tears, may help treat dysfunction nerves

because nerve growth factor may help spark nerve
regeneration after injury.

When central nerve abnormalities are involved, it
must be determined if topical therapies are sufficient to
alter peripheral and lateral central nociceptor function.

In cases in which central nerve abnormalities are
involved, Dr. Galor noted using oral therapy consisting
of pregabalin and gabapentin in isolation or in combi-
nation with serotonin-norepinephrine reuptake inhibi-
tors (e.g., duloxetine) to centrally modulate the system.

Dr. Galor said she has had success with adjuvant
therapies. The emotional component of pain often

goes unconsidered. Coping strategies may be accep-
tance-based, from relaxation therapies to hypnosis.

“Instead of focusing on dry eye, a new umbrella
to consider is that of ocular surface pain, and nu-
merous factors fall under that umbrella,” she con-
cluded. m

ANAT GALOR, MD

E: agalor@med.miami.edu

Dr. Galor has no financial interest in any aspect of this report. She is a consultant to
Allergan and Novalig.
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Determining DR progression:
Searching for the right choice

Modeling studies needed for clinicians to reliably predict changes

By Lynda Charters

THE WORLDWIDE INCIDENCE of di-
abetes has been increasing markedly, and by 2014
it affected 422 million people, up from 108 million
in 1980. Amid that explosion in affected individu-
als, both the numbers of patients with diabetic reti-
nopathy (DR) detected as a result of improved tech-
nology, and those who need treatment services also
have increased.

Different countries handle management of these
patients in different ways. For example, in the United
States, annual screening is recommended for all patients
with type 2 diabetes from the time of diagnosis. For
those with type 1 diabetes, annual screening is also
recommended, beginning five years after diagnosis.

In the United Kingdom, the diabetic eye screening
program annually screens all patients over 12 years
of age. Patients also are managed in hospital eye ser-
vices. Patients with a low risk of DR remain within
the diabetic screening program for annual surveil-
lance. If their risk increases to sight-threatening DR,
the hospital eye service provides frequent monitor-
ing and treatment.

In both cases, there is a demand for treatment ser-
vices. As aresult, prognostic prediction models of DR
are being used to optimize services. However, as one
group of investigators pointed out, these models were
intended initially to detect sight-threatening DR, and
are used mostly in DR screening services.

REVIEW STUDY

In light of this, Sajjad Haider, MBBS, FRCS, FR-
COPHTH, MSc, and colleagues conducted a review

study “to summarize the characteristics and perfor-
mance of existing models in predicting progression
of retinopathy and their applicability for higher-risk
DR patients under hospital care to predict need for
treatment or loss of vision.”

The investigators, who are from
the Institute of Applied Health Re-
search, University of Birmingham,
Birmingham, UK, and York Teach-
ing Hospital NHS Foundation Trust,
York, UK, reported their findings in
Eye 2019;33:702-13.

They searched MEDLINE, EMBASE,
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» Primary modeling
studies that are well-
structured and easy-
to-use are needed for
clinicians to reliably
predict progression of

studies. The models included 78 different candidate
predictors, with biochemical predictors being the
most common.

Hemoglobin Alc [HbA1C] was the most common
predictor, followed by the duration
of diabetes, and three forms of age
(current age, age at time of diabetes
diagnosis, and age at time of DR diag-
nosis). Eleven models used local pre-
dictors/ocular signs, and one model
used only ocular signs of prediction.
The baseline DR was categorized as
RO in eyes, R1 in one eye, or R1 in

and COCHRANE CENTRAL, abstracts diabetic retinopathy, both eyes.
from conferences, and references lists need for treatment, The studies ranged from low to high
for studies related to diabetes, DR, and and visual loss. risk of bias, with most having a high

prognostic models. They ultimately
identified 22 articles that reported on
14 prognostic models that included four updates of
the models that met their study criteria.

RESULTS

“Six models had both internal and external valida-
tion, five models performed only internal validation,
and two were only validated in external datasets,”
the investigators reported. “One model lacked both
internal and external validation. No studies assess-
ing the impact of a model were identified. All stud-
ies were conducted during the last two decades.”
The study sample sizes were large, ranging from
1,441 to 454,575 patients in the studies of primary
development and from 200 to 206,050 in validation

risk of bias and doubtful applicabil-
ity. Most models focused on patients
with lower risk, the authors noted.

ASSESSING RISK

The authors identified three models!? with some ap-
plicability for patients at higher risk. These models
had moderate to low risk of bias and a low risk for
applicability and have already shown some impact
in diabetic screening in lower-risk patients, the au-
thors pointed out. The three models have shown that
individual patient’s risk assessment and prediction
can be safely and effectively achieved through the
use of routine data in patients with sight-threaten-
ing retinopathy.

Continues on page 29 : Progression
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( Continued from page 27)

kic patients had higher single-surgery success with
buckling compared with the other two.

Other factors are persistent fluid and macular dis-
placement. The former can take up to two years to
resorb but final vision is unaffected if the RD is shal-
low. Unintentional retinal displacement with resulting
ghosting of vision was reported to be related to the RD
extent and how much of the macula was unattached.

Non-surgical enhancement of macular recovery can

prevent apoptosis via hyperbaric oxygen; neuroprotec-
tive drugs, and anti-apoptotic drugs, such as bromo-
dine (Alphagan, Allergan). Some surgeons advocate
using bromodine instilled frequently to theoretically
prevent apoptosis in a patient with a total RD. This
unproven methodology could help preserve better
photoreceptor function during any delay of surgery.

For patients in whom the fovea is attached, a study
compared immediate surgery with surgery at three
days after detachment, finding no difference in the
final outcomes (Am J Ophthalmol. 2010;150:201-10).

Bilateral patching is possible. Positioning the pa-
tient preop is also an “urban legend” of surgeons to
prevent foveal detachment while waiting to get the

patient into the OR. Some surgeons advise patients to
maintain a position on their side and avoid reading.

Dr. Packo concluded that if the surgery is delayed
and the patient has a poor outcome, they may ques-
tion the delay and the activities. Injecting a bubble
is an option that might flatten the macula, although
negotiating around the bubble is difficult during buck-
ling. Removing the bubble during vitrectomy can
negatively affect the lens. B

KIRK H. PACKO, MD
E: kirk_packo@rush.edu
Dr. Packo has no financial interest in any aspect of this report.
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Retinoblastoma survival rates high;

secondary cancer a risk

The probability of non-ocular malignancies differ between men, women

By Cheryl Guttman Krader; Reviewed by Ruth Kleinerman, PhD

THE 10-YEAR SURVIVAL rate for patients
with hereditary retinoblastoma is excellent, but
these patients are at increased risk for develop-
ing secondary cancers and have elevated mortal-
ity compared to age-matched individuals in the
general population.

According to analyses of data for retinoblastoma
patients in the United States, there are gender-
related differences in both the
incidence of the different types
of second non-ocular malignan-
cies and cause-specific mortal-
ity, according to Ruth Kleiner-
man, PhD, deputy branch chief,
5 Radiation Epidemiology Branch,
Division of Cancer Epidemiology

and Genetics, National Cancer
Institute, Rockville, MD.

“Based on this information, evidence-based
guidelines for long-term surveillance and follow-
up of retinoblastoma survivors should take gender
into account,” Dr. Kleinerman said. “International
pooling of second cancer data for retinoblastoma
survivors will increase the number of cases of
second cancers and provide statistical power to
further investigate gender disparity in risk with
greater precision.”

Information on the incidence of second cancers
in retinoblastoma survivors and rates of mortality

related to the subsequent cancers is available from
the National Cancer Institute Long-term Follow-
up Study of Retinoblastoma Survivors.

The study includes data on 1,129
patients with hereditary retino-
blastoma diagnosed between 1914
through 2006, of whom approxi-
mately 50% were still alive in 2016.

According to Dr. Kleinerman, the
most common secondary cancers
among the hereditary retinoblas-
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» Analyses of cancer
incidence and cause-
specific mortality
patterns for long-
term hereditary

WHY THE INCREASED RISK?

Genetic susceptibility, treatment, and other factors
might contribute to the increased risk of second
cancers in patients with hereditary
retinoblastoma.

Hereditary retinoblastoma is
caused by germline mutations in
RB1, and the location of the mu-
tation or the type of the mutation
may be involved in the risk of some
secondary cancers, including lung,

toma survivors are bone cancer, retm.oblastoma bladder, and brain tumors. In addi-

soft tissue sarcoma, and melanoma. survivors shows tion, the patients may be carrying

Analyses of cause-specific mortal- g(.ender -related mutations in other related pathways.
differences.

ity compare the rates of death in the

“RBl1 is in the same cell cycle con-

retinoblastoma survivors with those
reported for the U.S. population.

The data show that female retinoblastoma sur-
vivors have a higher risk of dying of bone cancer,
melanoma, and brain tumors and a slightly higher
risk of dying of nasal cavity cancers compared
with females in the general population.

In addition, rates of death due to lung, bladder,
and colon cancer among female retinoblastoma
survivors also appear to be higher than females
in the general population, whereas male retino-
blastoma survivors are at higher risk of dying
of pancreatic cancer than males in the general
population.

trol pathway as CDKN2A, which is a
susceptibility gene for familial mel-
anoma and pancreatic cancer,” she said.

Host characteristics, such as age and sex, as
well as lifestyle and environmental factors, such
as smoking history and sun exposure, may also
play a role. B

RUTH KLEINERMAN, PHD

E: kleinerr@exchange.nih.gov

This article is adapted from a presentation given by Dr. Kleinerman at the 2018 Ocular
Oncology/Pathology Subspecialty Day meeting. Dr. Kleinerman has no relevant financial
interests to disclose.

PROGRESSION

( Continued from page 28 )

The investigators said they believe that one of
these models can be updated and tested with higher
risk hospital patients.

Within those three models, there were 11 differ-
ent types of final predictors, with the duration of
diabetes and HbAlc in all three. Two of the mod-
els used systolic blood pressure.

“Other predictors included in these three models
were presence [of DR], grade of diabetic retinopa-
thy, presence of background diabetic retinopathy
in one or both eyes, gender, type of diabetes, age
at diagnosis, and total serum cholesterol,” the in-

vestigators reported.

Based on their findings in this review study, the
investigators emphasized the need for a model that
can determine patients’ individual risk of progres-
sion to treatment stage/loss of vision.

This knowledge will allow for more appropri-
ate use of resources and further optimization of
services, especially for patients with a higher risk
of progression.

“Scanlon et al, Aspelund et al., and the ISDR
model seem to be appropriate in terms of contem-
porary participant data, assessable predictors, and
sound methodology, though they do not directly
address the outcome of our interest,” the investiga-
tors concluded. “They need further external vali-
dation in diverse high-risk settings before being
implemented into clinical practice.” B
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DREAM Extension study supports
primary trial conclusion

Supplementation no better than placebo as results confirm previous research

By Cheryl Guttman Krader; Reviewed by Penny A. Asbell, MD, MBA

RESULT'S OF THE 12-month Dry Eye Assess-
ment and Management (DREAM) study showed that
dietary supplementation with oral omega-3 fatty
acids is no better than placebo in relieving signs
and symptoms of dry eye disease (DED).

Results from the 12-month DREAM Extension
study are consistent with the find-
ings of the primary trial, accord-
ing to Penny A. Asbell, MD, MBA,
study chairperson for the DREAM

% . research group, and Barrett G. Haik

‘ ) i Endowed Chair, chairperson and

N A professor of ophthalmology, Uni-

versity of Tennessee Health Sci-
ence Center, Memphis, TN.

“Many ophthalmologists and optometrists have
considered nutritional supplementation with omega-3
helpful for dry eye patients and often added them to
other treatment modalities such as artificial tears
and topical anti-inflammatory agents,” she said.

However, Dr. Asbell explained that the high level
evidence for the U.S. population, i.e., results from
double-blind randomly selected trials with large
sample size, had not been available before DREAM.

“The goal of DREAM was to look at your typi-
cal dry eye patient with moderate-to-severe dry
eye symptoms despite treatment for dry eye and
then add on omega-3 to see if it would help both
symptoms and signs,” she said.

STUDY CHALLENGES

The study also could prove to be a challenge for
both researchers and participants. Dr. Asbell also
explained that the study was rigorous and the main
results did not show improvement when compared
to placebo.

“The DREAM Extension study, adding a second
year of treatment, was developed to explore long-
term efficacy and safety of omega-3 use for dry eye
and to see if any gains over one year of omega-3
treatment continued or were lost when omega-3
was discontinued,” she noted. “This withdrawal
trial is a unique approach in dry eye disease to
better understand long-term treatment and its im-
plications; most industry trials are relatively short
weeks or—months, even though in clinical prac-
tice we may recommend a treatment for months
or even years.”

DREAM and the DREAM Extension study are sup-
ported by the National Eye Institute.

DREAM enrolled patients who had moderate to
severe DED. The patients were to continue any ex-
isting DED treatments.

Atotal of 535 patients were randomly selected 2:1
to double-masked treatment with 3,000 mg omega-3
fatty acids (2,000 mg of eicosapentaenoic acid and
1,000 mg docosahexaenoic acid fish oil concentrate
in triglyceride form) or placebo (refined olive oil
5 gm) for one year.

The total daily dose of each study treatment
was contained in five soft gelatin capsules, and
the omega-3 fatty acid and placebo capsules were
identical in size, color, and aroma.

The primary endpoint in DREAM analyzed aver-
age change from baseline at six and 12 months in
Ocular Surface Disease Index (OSDI)
score, and the results showed a sig-
nificant improvement in both the
omega-3 fatty acid and placebo arms
with no significant differences be-
tween the two study groups.

At baseline, mean OSDI was ap-
proximately 45 and it decreased by
an average of about 13 points in both
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b Results from a
12-month extension
of a randomized,
placebo-controlled,
double-masked trial
are consistent with

Patients were eligible for the DREAM Extension
study if they were assigned to the omega-3 fatty
acid group in the primary trial and completed the
12-month study visit.

A total of 43 patients participated in the DREAM
Extension study, which was also double-masked.
Patients were randomly selected 1:1 to continue
omega-3 fatty acids treatment or were switched
to placebo (olive oil 5 gm).

PATIENTS SIMILAR

Patients in the extension trial were similar to those
who had been enrolled initially in DREAM, and
the two treatment groups in DREAM Extension
were also similar to each other in their baseline
characteristics at the start of the
extension phase study.

Changes in DED symptoms as-
sessed with the OSDI were analyzed
by researchers as the primary out-
come measure.

At the end of the DREAM Exten-
sion study, the OSDI was increased
slightly in both groups, but the

groups. t’fe primary trial that changes were not statistically sig-

Compliance with the study treat- did no_t .support a nificant, and there was no statisti-

ment protocol, changes in DED signs beneficial effect ?f cally significant difference between
omega-3 fatty acid

(conjunctival staining, corneal stain-
ing, tear break-up time, Schirmer’s
test score), use of other DED treat-

supplementation on
dry eye disease.

study groups.
In secondary outcome analyses,
researchers found that there were no

ments, health-related quality of life,
and adverse events were all analyzed
as secondary outcomes.

According to the data, there were no statisti-
cally significant differences between study groups
in any of those measures.

LONG-TERM SUPPLEMENTATION

DREAM Extension, or the withdrawal trial, was part
of the original protocol to determine whether contin-
ued use of omega-3 for two years increased efficacy
and/or if withdrawal (i.e., stopping omega-3) led to
a resurgence of dry eye symptoms and/or signs.

“We were not able to enroll as many patients
as we needed for the Extension Trial, given the
time needed to complete enrollment of the primary
DREAM study, but we hoped the data we collected
from the Extension trial would shed some light on
the effects of long-term use of omega-3 for dry eye
disease,” Dr. Asbell explained.

statistically significant differences
within or between study groups in
changes in signs of DED over time, including con-
junctival staining, corneal staining, tear break-up
time, or Schirmer test score.

Adverse event rates were also similar among
patients who were taking omega-3 fatty acids and
those receiving the placebo. B

PENNY A. ASBELL, MD, MBA

E: pasbell@uthsc.edu

This article is based on a poster presented at the 2019 annual megting of the
Association for Research in Vision and Ophthalmology. The DREAM study was published
in 2018 [Dry Eye Assessment and Management Study Research Group. N Engl J Med.
2018;378(18):1681-1690].

Dr. Ashell receives research grants and had been a consultant to companies that market
treatments for dry eye disease. She has not received any funding from companies related
to omega-3.
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Photoreceptor replacement

cells enter therapeutic space

Ganglion, bipolar cells increase options for patients with late-stage retinal disease

By Lynda Charters; Reviewed by Edwin M. Stone, MD, PhD

uman retinal engineering is a rapidly

growing field, albeit an expensive one.

“Cost containment is becoming in-

creasing important in medicine because

without some type of substantial gov-

ernmental or actuarial wealth redis-

tribution, the vast majority of people

in the United States will not be able to afford the

life-changing treatments that science is developing,”
said Edwin M. Stone, MD, PhD.

GOAL OF STEM CELL
TRANSPLANTATION

The goal of this technology is durable restoration
of useful vision in patients with advanced stages
of retinal degeneration. These diseases range from
very common age-related macular
degeneration [AMD], which affects
millions of patients to the unusual
forms of retinitis pigmentosa [RP],
which affect only a few patients at
any one time.
“What unifies these conditions is
M the selective loss of the outer ret-
ina,” said Dr. Stone, professor of
ophthalmology, and the director of the University
of Towa Institute for Vision Research, Iowa City, TA.

The key players involved with vision in the retina
are the photoreceptors, bipolar cells, and ganglion
cells. In AMD and RP, the photoreceptors are lost,
but the ganglion and bipolar cells remain over de-
cades even in the presence of no light perception
vision, he explained.

Recognition of this has set the stage for transplan-
tation of a graft into the subretinal space to replace
the photoreceptors.

Dr. Stone noted that this has already been achieved
in a few different animal models. In a blind mouse
model, increased electroretinographic activity was
observed with increasing doses of injected cells.

HOW IT WORKS

When considering this type of intervention in hu-
mans, Dr. Stone pointed out the need for two strate-
gic decisions: first, whether to use autologous cells
or cells from another individual and, second, the

type of injection, i.e., a bolus injection or a polymer
supported sheet.

In Dr. Stone’s group, the investigators have opted
to use autologous cells that are supported by a poly-
mer. They reached this decision, he explained, be-
cause of the increasing evidence that retinal allografts
are associated with a robust immune response even
when the recipient has a normal ret-
ina before transplantation. Autolo-
gous grafts have the added advantage
that they will minimize the need for
expensive, somewhat toxic, life-long
immunosuppression.

— TAKE-HOME —

) Treating late-stage
retinal disease with

bolus under the retina. This is the stage at which
the polymer support, which can be created using
a three-dimensional printer, comes into play. The
polymer support increases the cellular survival rate.
The printer can print dissolvable biopolymer scaf-
folds at a subcellular scale, he explained.

The scaffold has three-dimensional channels that
are about 10 microns in diameter. In
therat, optical coherence tomography
showed an intact retina draped over
a graft that was slowly dissolving 6
months after implantation.

The first trial performed in com-

in d pluripoten
“If new retinal cells can be derived duced p u potent pletely blind patients will involve im-
: . stem cells is on the . .
from the patient for whom they are in- - . plantation of a 5-mm circular graft
clinical horizon.

tended, those cells would be the best

containing about 500,000 photore-

possible immunologic match and re-
quire the least immunomodulation,”
he explained.

Induced pluripotent stem cells (iPSCs) can be dif-
ferentiated into photoreceptor precursor cells for au-
tologous transplantation. However, the downside to
this strategy is that in a patient with RP they still
contain the mutations that caused the disease.

To counteract this, the CRISPR/CAS9 genome ed-
iting system can correct the mutations in the iPSCs
before differentiating them into the retinal cells, Dr.
Stone explained.

PHOTORECEPTOR MECHANISIMS

Dr. Stone explained the procedure to create patient-
derived photoreceptor precursor cells. The first step
is obtaining a skin biopsy in order to establish a fi-
broblast culture. These fibroblasts are then treated
with four pluripotency factors that erase the cells
differentiated state and then turn them into iPSCs.
When cultured with additional growth factors that
drive core brain development, the cells begin devel-
oping structures that resemble eye cups after about
30 days. The eye cups then are removed and cul-
tured with growth factors that induce further reti-
nal development.

“In a matter of weeks, transplantable photorecep-
tor precursor cells are available,” Dr. Stone stated.

However, the vast majority of the cells, i.e., 90%,
will die if they are just injected as an unsupported

ceptor precursor cells. In order for

this technology to be affordable for
most patients, many of the steps required to handle
the cells will be performed by robots.

To make this technology available throughout the
country, multiple regional stem cell facilities con-
nected to surgical suites will need to be established
because the grafts are living tissue that cannot be
transported long distances.

“Photoreceptor replacement therapy is steadily
moving closer to the clinic,” Dr. Stone concluded.
“With the use of patient-derived cells, we can reduce
the need for expensive long-term immunosuppres-
sion. Robots will help reduce manufacturing costs,
which will increase access to these treatments for
our patients.” l

p
EDWIN M. STONE, MD, PHD
E: edwin-stone@uiowa.edu
Dr. Stone has no financial interest in any aspect of this report.
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Drugs offer activation combination
of Tie2 pathway in DR, DME

May provide better anatomic improvement, decreased DR severity scores

By Lynda Charters; Reviewed by Peter K. Kaiser, MD

TIE2, A TYROSINE Kkinase receptor, has be-
come an important focus of research, and when
combined with vascular endothelial growth factor
(VEGF) therapy the two may provide better out-
comes for patients with diabetic retinopathy (DR)
and diabetic macular edema (DME) than with VEGF
drugs alone.

HOW IT WORKS

During gestation, the Tie pathway is key to the de-
velopment of the ocular and vascular structures and
its absence is lethal to normal development, accord-
ing to Peter K. Kaiser, MD.

Dr. Kaiser is the Chaney Family
Endowed Chair in Ophthalmology
Research, and professor of ophthal-
mology, Cole Eye Institute, Cleve-
land Clinic Lerner College of Medi-
cine, Cleveland.

¥ - In adults, the Tie pathway is the

- — “gatekeeper” of vascular quiescence,
M he noted. It regulates blood and vas-
cular homeostasis, inflammation, and pathologic an-
giogenesis and has a key role in cancer and diabetes.

When things are working normally, the key Tie2
ligand, angiopoietin 1 (Angl), binds and activates
Tie2, which promotes the integrity of blood vessels.
Dr. Kaiser said this is done by forming into high order
oligomers that produces clustering of the Tie2 recep-
tor required for activation.

In contrast to Angl, Ang2 is a
weak agonist that is released in the
presence of hypoxia, inflammation,
and VEGF. Ang2 is mainly found in
dimer form and does not cause Tie2
receptor clustering and thus no recep-
tor activation. This leads to vascular
leakage, inflammation, and vascular
instability.
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) Tie2 activators
combined with anti-
vascular endothelial
growth factor therapy
translate to improved
anatomic function and

side of the coin, deactivation (dephosphorylation) of
Tie2, results from the activity of Ang2 that prevents
clustering of the Tie2 receptors, causes pericyte de-
tachment from vessels, increased vascular leakage,
and inflammation.

Another player in this cascade is vascular endo-
thelial-protein tyrosine phosphatase (VE-PTP), rheo-
stat that modulates the effect of Ang2 on Tie2, Dr.
Kaiser explained.

VE-PTP dephosphorylates the Tie2 receptor and
mediates cross-talk with the VEGF receptor 2, which
shows how the tyrosine kinase pathways are inter-
related. It works independent of Angl and Ang2.

EFFECTS OF ANG AND TIE
IN RETINAL DISEASE

Angl is protective against vascular dysfunction in
diabetes, but this effect is counteracted by the pres-
ence of dyslipidemia and hyperglycemia. Hypergly-
cemia also elevates the levels of Ang2, which is as-
sociated with the increased severity of DR.

In the vitreous, Ang2 levels are elevated in pa-
tients with proliferative DR and Angl levels decrease.
As a result, activating Tie2 in patients with diabe-
tes is a goal.

PHARMACEUTICAL
INTERVENTION

The first drug tried to achieve this goal was nes-
vacumab (REGN910, Regeneron Phar-
maceuticals/Bayer), an experimental
antibody to Ang2 that leads to acti-
vation of Tie2.

The phase II RUBY clinical study
showed that the Ang 2 antibody com-
bined with intravitreal injection of
aflibercept (Eylea, Regeneron Phar-
maceuticals) resulted in an increase
in fluid resolution when compared

The Tie receptors are found largely g::;:;iase;: d;zl",::;:y with aflibercept alone (90.4% versus
on endothelial cells that provide the scoresp y 74.0%, p=0044) in patients with DME.

microenvironment in which activa-

This outcome was also true for

tion can occur.
“The Tiel receptor is an orphan re-
ceptor that regulates Tie2 receptor trafficking and is
necessary for full Tie2 activation,” Dr. Kaiser said.
Activation (phosphorylation) of Tie2 is instru-
mental in a number of essential functions, includ-
ing enhanced endothelial cell survival, decreased
leakage, and anti-inflammatory effects. On the flip

the combination therapy in patients
with DR.

“The combination of Ang2 inhibitor and afliber-
cept led to decreased severity of DR, and the reduc-
tion was greater in association with higher Ang2
levels in patients with severe and proliferative dis-
ease,” Dr. Kaiser said.

A second drug, faricimab (Genentech Inc./Roche),

was found in the phase 2 Boulevard Study to acti-
vate Tie2 and block VEGF in DME. Again, combin-
ing Ang2 inhibition and anti-VEGF therapy resulted
in better fluid control and better visual outcomes
than ranibizumab alone. It is particularly true in
patients who had received previous anti-VEGF treat-
ment. The study also showed improved DR severity
scores compared with anti-VEGF therapy alone, Dr.
Kaiser emphasized.

A third drug, AKB-9778 (Aerpio Pharmaceuticals),
is a small-molecule inhibitor of VE-PTP. This for-
mulation activates Tie2 regardless of the levels of
Angl or Ang2, Dr. Kaiser explained. This activity
is in contrast to the activity of nesvacumab that,
when administered alone, did not significantly ac-
tivate Tie2 in human endothelial cells.

The TIME2 phase Ila study of AKB-9778 also
showed that the combination of the Tie2 activator
and ranibizumab (Lucentis, Genentech Inc.) showed
significant (p=.008) decreases in the central retinal
thickness and the diabetic retinopathy severity com-
pared with either of the drugs alone. Interestingly,
AKB-9778 is administered by subcutaneous injection.

The results of elevated Ang2 levels are substantial:
improved proteinuria, peripheral neuropathy, erec-
tile dysfunction, myocardial function, and wound
healing.

CONCLUSION

“Diabetic studies with three different Tie2 activators
reported significantly improved anatomic measures
and diabetic retinopathy severity scores compared
with anti-VEGF alone,” Dr. Kaiser concluded. “As a
result of the unique mode of action and interplay
between VEGF and the Tie2 pathways, combining
these modalities may achieve even better treatment
outcomes in our diabetic patients.” B

PETER K. KAISER, MD

E: pkkaiser@aol.com

Dr. Kaiser is a consultant to Aerpio Pharmaceuticals, Allegro Ophthalmics, Bayer,
Regeneron, and SciFluor.
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Automated patient reminder system
could boost patient compliance

EHR-linked system explored as strategy for improving glaucoma medication adherence

By Cheryl Guttman Krader

FINDINGS FROM A prospective study con-
ducted at the Wilmer Eye Institute, Johns Hopkins
University School of Medicine, Baltimore, demon-
strate the feasibility of creating an automated re-
minder system for glaucoma medications using the
electronic health record (EHR) and show that such
a system is generally well-received by patients.
The investigators noted that additional longitudinal
studies are needed to determine the
clinical relevance of the portal-linked
system for improving medication ad-
herence and glaucoma outcomes.
Reported in the March 2019 issue
of JAMA Ophthalmology,! the study
recruited patients from the Wilmer
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» Poor adherence with
glaucoma medications
is a recognized
problem, and an

ers themselves, or with the assistance of a family
member. Help from a research coordinator was also
available if preferred.

The reminders were voice- or text-based. Text-based
messages also asked patients to respond within 30
minutes, and if patients failed to respond, the sys-
tem delivered a second message encouraging them
to respond. Three months after entering the study,
participants were contacted by tele-
phone and interviewed again for feed-
back about their experience with the
system.

OUTCOMES

The recruitment effort showed rea-

Eye Institute glaucoma clinic who automated reminder sonable patient willingness to use the

were being treated with IOP-lower- system could increase system. Of 147 patients approached

ing medications. patient compliance about entering the study, 100 (68%)
rates.

Patients were approached from April

agreed to participate. Those partici-

2017 to January 2018 and asked about
their willingness to use a computer-
based system to configure medication reminders.
Those who agreed to enter the study were inter-
viewed to assess medication adherence, current use
of reminders, and the likelihood they would use
electronic health record (EHR)-linked reminders.
Participants were asked to set up the remind-

Overall, 94 of the 100 patients
who agreed to participate configured the
reminders; 72 patients requested
help with the configuration, but those
who set it up themselves found it was
easy to use. The majority of patients
chose to receive text messages (67%),
and about one-fourth preferred voice
message reminders, while the remainder
wanted email notification. The majority of
patients (69%) were using more than one
topical medication, but two-thirds of
patients chose to configure a reminder
for just one medication rather than for all
of the drops they were using.

pants had a mean age of 65 years, in-
cluded 54 men and 46 women, repre-
sented a heterogeneous racial mix (51% whites, 33%
blacks, and 13% Asians), and had been on glaucoma
medications for an average of 11.3 years.

Compared with patients who declined to partici-
pate, those who were willing were similar with re-
spect to most baseline characteristics.

Patients who participated had a lower self-reported
medication adherence rate than those who were un-
willing (91% versus 97%). However, rating of risk
for poor adherence (defined as >50% probability of
nonadherence) using a previously validated scoring
system showed that the percentage of patients rated
at high risk for poor adherence was slightly lower
within the group that agreed to participate than in
the group that declined (9% versus 11%).

Overall, 94 of the 100 patients who agreed to partici-
pate configured the reminders; 72 patients requested
help with the configuration, but those who set it up
themselves found it was easy to use. The majority of
patients chose to receive text messages (67%), and
about one-fourth preferred voice message reminders,
while the remainder wanted email notification. The
majority of patients (69%) were using more than one
topical medication, but two-thirds of patients chose to
configure a reminder for just one medication rather
than for all of the drops they were using.

Of the 94 patients who configured the reminders,
89 (95%) completed the three-month follow-up visit.

Data from the follow-up interviews showed that

ONLINE EXCLUSIVE

e

VIDEO Rich Small, CPA, CEO, of Neurotech
Pharmaceuticals, Inc., shares what’s in the pipeline
for new glaucoma treatments.
Watch his interview at https://bit.ly/2FANNgP J

approximately three-fourths of the patients found
the reminders to be useful, while 15% were neutral
about their value, and 11% stated they were not use-
ful. However, only 47% of patients said that they
were very likely or likely to continue using the re-
minders, while 11% were neutral, and 42% said they
were unlikely or very unlikely to continue.

RESEARCH RATIONALE

Patients’ nonadherence with glaucoma medications
isarecognized problem. Previous research has found
that forgetting to use medications is a leading cause
of poor adherence and that automated telecommu-
nication-based reminders can improve adherence.
Varadaraj and colleagues noted that broad adop-
tion of automated reminders has been hampered by
the difficulty linking them to the medications pa-
tients are using. They stated that the EHR offered
an opportunity to address this issue and would have
the advantage of allowing clinician oversight to en-
sure application to currently used medications. ®

REFERENCE

1. Varadaraj V, et al. Association of an electronic health
record-linked glaucoma medical reminder with patient
satisfaction. JAMA Ophthalmol. 2019;137(3):240-245.

VARSHINI VARADARAJ MBBS, MS, MPH
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Varadaraj is a postdoctoral research fellow at the Wilmer Eye Institute applying her skills
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neuro-ophthalmologist.This individual must have completed a board approved 3- or 4-year ophthalmology residency or a 3-year neurology residency and a clinical neuro-
ophthalmology fellowship, and be board certified or board eligible, and eligible for medical licensure in the State of Vermont.The successful applicant will be appointed at
the Assistant/Associate Professor level in the Clinical Scholar Pathway, commensurate with years of experience and accomplishments.

Duties will include providing clinical care to neuro-ophthalmology patients, teaching the principles of ophthalmology to medical students and undergraduate students in
Allied Health programs, providing teaching experience for residents in training, developing basic and/or clinical research, and performing additional departmental and/or
sectional administrative duties as assigned by the Chair of the Department of Surgery.

This is a full-time, |2 month, salaried, faculty appointment and carries with it attending staff privileges at The University of Vermont Medical Center. Salary is competitive
and commensurate with ability and experience.

Located in Burlington, the University of Vermont Medical Center serves as Vermont’s only academic medical center. Burlington is a vibrant community located on the
shores of Lake Champlain, between the Adirondack and Green Mountains. With year-round recreational opportunities, safe communities and excellent schools, this
progressive community has been frequently cited as one of the most livable cities in the U.S.

The University is especially interested in candidates who can contribute to the diversity and excellence of the academic community through their research, teaching, andlor service.
Applicants are requested to include in their cover letter information about how they will further this goal.

The University of Vermont is an Equal Opportunity/Affirmative Action Employer. All quadlified applicants will receive consideration for employment without regard to race, color,
religion, sex, sexual orientation, gender identity, national origin, disability, protected veteran status, or any other category legally protected by federal or state law. The University
encourages applications from all individuals who will contribute to the diversity and excellence of the institution.

Interested individuals should apply online at https://www.uvmjobs.com/postings/32453 (position number 006035).
Inquiries may be directed to Dr. Brian Kim c/o Kristin Allard at
Kristin.Allard@uvmbhealth.org.
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Flying solo poses challenges,
flexibility and support vital

Operating a small practice may require physicians to wear many hats

By Nancy Groves; Reviewed by Lisa M. Nijm, MD, JD

RUNNING A SOLO or small practice today
can be a challenge, and the question is whether it
is sustainable.

Judging from comments by experts, the short-
term answer might be “no.”

But not so fast, according to Lisa M. Nijm, MD,
JD, who five years ago founded her own solo prac-
tice, Warrenville EyeCare and Lasik, Warrenville,
IL. She s also associate professor of ophthalmology,
University of Illinois Eye and Ear Infirmary.

For one thing, young ophthalmologists deciding
on their career direction have a distinct advantage
over colleagues in most other specialties.

“We are one of the few specialties in medicine that
has the luxury of not being connected to a hospital
in most cases, and therefore we have more ability to
pursue a solo practice,” Dr. Nijm said. “If you want
to build your own business and you have the drive
and entrepreneurial spirit to hang you own shin-
gle, you can do it. Studies show a decreased rate of
burnout and greater physician satisfaction in solo
or small group practices.”

Dr. Nijm suggests that the first step
when considering a solo practice is to
do some serious soul searching. Phy-

— TAKE-HOME —
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Similar to the personality and actions this charac-
ter displayed in the original trilogy, she recommends:

Being friendly, adaptable, and action-oriented

Planning ahead

Building a squad or team with shared goals

Recognizing challenges

Using various resources available to you to help es-

tablish your practice

Dr. Nijm suggested that a solo practitioner would
ideally have an amicable personality, which would
allow them to easily talk with patients and main-
tain good relationships with staff members. Other
desirable traits would include the ability to adjust to
new technology and regulatory requirements. As a
business owner, they must possess the willingness
to take action when problems arise.

Physicians who fit this description also must focus
on the concept of planning ahead.

“It takes a lot longer than you may anticipate to
set up a solo practice,” Dr. Nijm said.

Before seeing the first patient, phy-
sicians need to create a business plan,
understand the community they are
working in, and be realistic about

sicians should consider what they are operating a small how long it will take to be accepted
looking for in a practice day-to-day practice are looking on insurance panels and obtain hos-
and whether this ideal is more likely for better patient pital credentials.

to be found in an academic or pri- relationships and Often, there is a lag time between
vate practice, a solo or group setting. independence. opening a practice and receiving steady

“The more that you self-reflect and

reimbursements. Therefore, a major

develop a clearer picture of what you're

looking for, the better prepared you will be to evalu-
ate if your expectations match those of the practice
settings that you're considering,” she said.

Dr. Nijm followed this advice when deciding to
open her practice after having worked in both a
small, ophthalmology-only group and a large mul-
tispecialty clinic. She was motivated by her desire to
develop deeper relationships with her patients and
maintain autonomy and independence while having
the flexibility to adopt new technologies when she
felt that it would best serve her patients.

She outlined her formula for success in solo practice.

“Imagine yourself like Han Solo in the Star Wars
movies,” she said.

consideration is obtaining the neces-
sary funding ahead of time to purchase equipment,
hire staff, and float a functioning practice for any-
where from three to six months.

‘STRIKE BACK’
AGAINST CHALLENGES

Then, just as the cinematic “rogue hero” Han Solo
was constantly doing battle with Darth Vader and
other villains, solo practitioners will confront their
own particular challenges: insurance companies and
Medicare, billing and coding—not something phy-
sicians should simply leave to their staff, Dr. Nijm
emphasized—as well as government compliance re-
quirements and human resources.

Solo practitioners should have amicable
personalities, so they are able to easily talk with
patients and maintain good relationships with
fellow staffers. (Photo courtesy of Lisa M. Nijm, MD, JD)

Again, like Han Solo, who had help from an as-
sortment of partners as he crisscrossed a galaxy
far, far away, solo physicians are leaders who must
build a strong and compassionate supporting team,
united around a core theme.

“You want to send the message from the begin-
ning that you put the patient first,” Dr. Nijm said.
“When you put the patient first, everything else
falls into place.”

Resources such as the IRIS registry (Intelligent
Research in Sight) can be extremely helpful to solo
practitioners, she added, and advised doctors just
starting out on their own to spend time interacting
with other physicians in the community, which can
result not only in a useful business network but last-
ing friendships.

“I'm confident that if you follow these steps with
the goal of providing the best care for our patients,
the next big thing will be the return of the solo prac-
tice,” Dr. Nijm concluded. B

P
LISA M. NUJM, MD, JD
P: 630/393-7100 E: njjm7 7@aol.com
This article was adapted from Dr. Nijm's presentation at the 2018 meeting of the
American Academy of Ophthalmology. Dr. Nijm did not report any relevant financial
relationships.
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practice management

Five-step leadership system supports
patient workflow, staft efficiency

System works well to get office employees moving in the right direction

By David Hutton; Reviewed by Derek A. Preece, MBA

FOR ANY PRACTICE striving for greatness,
its fortunes are closely tied to its people. As a result,
it is imperative for management to put staff in the
best position to succeed. Derek A. Preece, MBA, dis-
cussed five ways to manage a suc-
cessful practice. The system works
well to get employees moving in
the right direction. It also can be
effective in handling difficult em-
ployee situations.
2 Virtually every practice has sys-
tems in place for checking patients
in, and working up patients, as well
as for billing and collections.

“When I ask practice administrators if they have
a system for leading their staff, they often give me
a blank look,” he said. “Practices have systems for
everything else, but almost never do they have a
system for managing staff.”

A “system” is a step-by-step method for accom-
plishing work. Systems help us make sure that we
are doing everything we need to do to be successful.
If there is a problem, the system can be reviewed to
determine where a breakdown is occurring. Consis-
tency can be developed.

“A system for leadership will help you lead your
employees appropriately,” Preece noted. “It helps de-
fine what your responsibility is as an administrator
and it helps to limit that responsibility.”

Here is the five-step system that Preece cited:

PROVIDE THE TOOLS

While virtually every office provides computers,
equipment and phones, Preece noted that improve-
ments can be made in forms and processes, improv-
ing communications between departments.

PROVIDE THE TRAINING

Training is key because it helps physicians or
practice administrators reveal their expectations to
employees.

“You let them know what you expect them to get
out of the training,” Preece explained.

Training concepts such as “spaced repetition” can
be used to help staff get a handle on new tasks.
Spaced repetition incorporates training that is re-
peated over several weeks or months to provide em-
ployees time to absorb the new processes and put
them into action.

Managers should model appropriate interactions

between staff and patients to set an example. Most
practices find that they need to teach people skills
to their staff in addition to the business tasks they
are required to perform.

SET GOALS

Setting goals, Preece explained, is done to give
employees direction and help them measure prog-
ress. A lack of goals can lead to frustration among
staff. He said employees can be tasked with setting
their own goals.

“You can’t make them accountable unless you
have written goals,” he said. “If you let the employ-
ees set their own goals, they will usually be pretty
ambitious.”

The physician or administrator can approve the
goals and offer guidance. Allowing the employees
to set the goals offers a sense of accomplishment.

BE A RESOURCE

A key step, according to Preece,
is becoming a resource for the staff.

“Employees need to feel they can
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leadership system can

in writing. This creates a paper trail that physicians
can review, and a higher level of accountability.

“Provide feedback to offer correction when nec-
essary and commendation whenever possible,” Pre-
ece added. “I have found during more than 40 years
of managing people, if I am truly thankful for the
work they do, they will bend over backwards to ac-
complish what needs to be done.”

There are five steps to employee responsibility
for staff members:

1. Use the tools that are provided

2. Apply the training they receive

3. Set and accomplish goals

4. Ask for help when needed

5. Be accountable for progress towards goals

With the steps, administrators and physicians will
be able to weed out underperforming employees.
Poor performing employees do not
like to set goals or be held account-
able. They will often decide to leave
rather than face the pressure of per-
forming well. The system also can

come to you,” he said. “You have work well to get your determine if an employee is in the

to listen, be open-minded and be employees moving in wrong position.

trustworthy.” the right direction. It The five step leadership system
Overreaction to a problem could can also be effective helps to keep staff members happy

shut off the flow of communication, in handling difficult and engaged.

so make sure responses to bad news

employee situations.

“As the leader of the practice, if you

are measured and appropriate.

As a resource, physicians or ad-
ministrators should offer support, and training. They
should not take over their work.

“You do not want to take the monkey on your
back,” Preece explained. “If employees find that when
they come to you with a difficult task, you reward
them by relieving them of that responsibility, you
are incentivizing them to do that.”

HOLD STAFF ACCOUNTABLE

The final step is holding employees accountable.
While deadlines are set for goals, moving forward is
just as important as accomplishing the goals.

“The deadline is needed to make sure we move
toward accomplishing goals,” Preece said. “But don’t
get stuck on whether specific deadlines are met or
not, since most timelines are set without perfect
knowledge of future events. It is more important to
focus on how much progress is made.”

Employees can chart progress toward their goals

apply the five step leadership system,
you will have motivated employees,”
Preece concluded. “You also will achieve practice
success as you get your entire staff aligned with
your objectives through setting and accomplishing
their own goals.” B

DEREK A. PREECE, MBA

E: dpreece@bmsconsulting.com

This article was adapted from Preece’s presentation at the American Academy of
Ophthalmic Executives annual meeting. He has no financial interests or relationships to
disclose. Allergan is a client of BSM Consulting.
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oxervate &

(cenegermin-bkbj ophthalmic
solution) 0.002% (20 meg/mL)

Brief Summary of Safety

Consult the full Prescribing Information for complete
product information.

INDICATIONS AND USAGE

OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.

DOSAGE AND ADMINISTRATION

Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.

If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.

If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior
to using any eye ointment, gel or other viscous eye drops.

Recommended Dosage and Dose Administration

Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS

Clinical Studies Experience Because clinical studies are
conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be
directly compared to rates in the clinical studies of another
drug and may not reflect the rates observed in practice.

In two clinical trials of patients with neurotrophic keratitis,

a total of 107 patients received cenegermin-bkbj eye

drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age of
the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary There are no data from the use of OXERVATE
in pregnant women to inform any drug associated risks.

Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a

pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.

Animal Data

In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

In rats, hydrocephaly and ureter anomalies were each
observed in one fetus at 267 mcg/kg/day (1709 times

the MRHOD). In rabbits, cardiovascular malformations,
including ventricular and atrial septal defects, enlarged
heart and aortic arch dilation were each observed in one
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal
malformations were observed in rats and rabbits at doses
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a
pre- and postnatal development study, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats during
the period of organogenesis and lactation did not affect
parturition and was not associated with adverse toxicity in
offspring at doses up to 267 mcg/kg/day. In parental rats
and rabbits, an immunogenic response to cenegermin-bkbj
was observed. Given that cenegermin-bkbj is a heterologous
protein in animals, this response may not be relevant to
humans.

Lactation

There are no data on the presence of OXERVATE in human
milk, the effects on breastfed infant, or the effects on milk
production. The developmental and health benefits of
breastfeeding should be considered, along with the mother’s
clinical need for OXERVATE, and any potential adverse
effects on the breastfed infant from OXERVATE.

Pediatric Use

The safety and effectiveness of OXERVATE have been
established in the pediatric population. Use of OXERVATE in
this population is supported by evidence from adequate and
well-controlled trials of OXERVATE in adults with additional
safety data in pediatric patients from 2 years of age and
older [see Clinical Studies (14)].

Geriatric Use

Of the total number of subjects in clinical studies of
OXERVATE, 43.5 % were 65 years old and over. No overall
differences in safety or effectiveness were observed
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis and Mutagenesis Animal studies have
not been conducted to determine the carcinogenic

and mutagenic potential of cenegermin-bkbj.

Impairment of fertility Daily subcutaneous administration
of cenegermin-bkbj to male and female rats for at least

14 days prior to mating, and at least 18 days post-coitum
had no effect on fertility parameters in male or female

rats at doses up to 267 mcg/kg/day (1709 times the
MRHOD). In general toxicology studies, subcutaneous and
ocular administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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The first FDA-approved pharmacologic
therapy indicated for the treatment

of neurotrophic keratitis”

oxervate &

(cenegermin-bkbj ophthalmic
solution) 0.002% (20 mcg/mL)

Learn more at Oxervate.com/HCP

Important Safety Information

WARNINGS AND PRECAUTIONS
Patients should remove contact lenses
before applying OXERVATE and wait
15 minutes after instillation of the
dose before reinsertion.

ADVERSE REACTIONS

The most common adverse reaction

in clinical trials that occurred more
frequently with OXERVATE was eye

pain (16% of patients). Other adverse
reactions included corneal deposits,
foreign body sensation in the eye, ocular
hyperemia, swelling of the eye, and
increase in tears (1%-10% of patients).

For additional safety information,
see accompanying Brief Summary
of Safety Information on the
adjacent page and full Prescribing
Information on Oxervate.com/HCP.

@ Dompé

References: 1. OXERVATE (cenegermin-bkbj) full
prescribing information. Dompé. May 2019. 2. FDA
approves first drug for neurotrophic keratitis, a rare
eye disease [FDA news release]. August 22, 2018.

© 2019 Dompé U.S. Inc. All rights reserved.
US-OXE-1900008 06/19


http://Oxervate.com/HCP
http://Oxervate.com/HCP
http://dompe.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.40000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.42667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.49000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




